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Food insecurity in the United States is a complex issue. Nutrition interventions 
and studies are often designed for high risk populations with others being overlooked. 
Until recently, few studies and interventions have focused on college-aged students. In 
order to understand the nutrition related needs of students at the University of Maine, it is 
necessary to determine their cooking knowledge, attitudes, behaviors, and food security 
status.. Study participants included college sophomores, juniors, and seniors [n=16 
sophomores, (38.1%), n=15 juniors, (35.7%), n=11 seniors, (26.2%)]. 
The study design was cross-sectional where participants completed a combined 
Qualtrics online survey and the Automated Self-Administered 24-Hour Dietary 
Assessment Tool (ASA24®). The combined Qualtrics survey consisted of two validated 
questionnaires: the “Cooking with Chef (CWC)” survey and the Expanded Food and 
Nutrition Education Program (EFNEP) “Food and Physical Activity Questionnaire.” This 
was  supplemented with additional validated food security questions.  The ASA24® was 
 
used by participants to report dietary intake over the a 24-hour period and the Healthy 
Eating Index (HEI)-2015 edition was used to determine dietary quality.  
The University of Maine Institutional Review Board approved the study protocol. 
Consented participants completed one combined survey using Qualtrics and the ASA24®. 
Thirty-three questions of interest were selected from the Qualtrics survey from the total 
question bank for further analysis to assess their relationship to dietary quality. Survey 
responses were analyzed using frequency and distribution tables with Statistical Package 
for Social Sciences (SPSS version 26.0). Pearson’s correlation (for parametric data) and 
Kendall-Tau correlation (for non-parametric data) tests were utilized to determine the 
correlation between the total HEI score and cooking attitudes, knowledge, behavior, and 
food security status. Independent t-test analysis was conducted between significantly 
correlated variables and the total HEI score to determine if  there was a relationship 
between said variables and diet quality. Significance was set at (P< 0.05) for statistical 
analyses.   Between the different grade levels of survey participants, sophomores had a 
lower total HEI score than juniors (P= 0.009), but not seniors (P= 0.497). Comparing the 
HEI sub-score national averages of adults age 18-64 to participant data, whole fruit (P= 
0.000), dark green and orange vegetables and legumes (P=0.009), total protein (P= 
0.000), seafood, and plant protein (P= 0.000) sub-scores were all significantly lower than 
the national average. Fatty acids (P= 0.000), added sugars (P= 0.002), and saturated fat 
(P= 0.000) sub-scores were all significantly above the national average. The total HEI 
score of the study sample was not significantly different from the national average (P= 
0.154). Among cooking behaviors, preparing food from basic ingredients (P= 0.043) and 
preparing foods using fresh herbs and spices (P= 0.006) was correlated with a 
significantly higher total HEI score.  
 
Food security status had no significant impact on total HEI score. Further research is 
warranted to truly understand the food security status of students at the University of 
Maine, and how it impacts diet quality. A larger sample size, including students living on 
and off-campus is necessary to better understand dietary needs. 
 
Key Words: Healthy Eating Index (HEI), Diet quality, cooking skills, eating behaviors, 
ASA24® 
ii 
 
ACKNOWLEDGEMENTS 
 There are numerous individuals who each deserve praise in one way or another, 
and I think it’s impossible to do them justice in short, concise sentences, much less a 
paragraph. To begin, Dr. Mona Therrien, for allowing me to do the thesis in the first 
place. It has been a reoccurring dream of mine to become an active member of the 
scientific community, and this project was the perfect opportunity to do so. She has 
helped me through various hurdles and setbacks, and without her, the final product would 
not be possible. Kate Yerxa, thank you for funding the study incentives and providing me 
with statistical consult and various resources and citations which appear throughout this 
paper. It was thanks to you that the idea got off the ground in the first place and could 
have a chance to blossom into this thesis.  Dr. Mary Ellen Camire provided statistical 
consult, as well as ideas and solutions for the implementation of the survey to participants 
when barriers in recruiting occurred. I’d also like to thank Dr. Klimis-Zacas for her 
support and theory crafting ideas, and Dr. Myracle for general support and assistance on 
the project. Finally, I’d like to thank Bill Halterman for his SPSS tutoring and double-
checking of my statistical processes. 
 
 
 
 
 
iii 
 
TABLE OF CONTENTS 
ACKNOWLEDGEMENTS ................................................................................................ ii 
LIST OF TABLES ............................................................................................................. vi 
CHAPTER 1 INTRODUCTION .........................................................................................1 
Research Question ............................................................................................................5 
Sub-Questions ..................................................................................................................5 
CHAPTER 2 REVIEW OF THE LITERATURE ...............................................................6 
The Health Status of College Students .............................................................................6 
Cooking Knowledge, Attitude, and Behaviors in College Students ................................8 
Food Security Status .......................................................................................................12 
Impact of Food Insecurity on Overall Health .................................................................15 
Assessing Diet Quality ...................................................................................................18 
Evaluation Tools ............................................................................................................22 
Automated Self-Administered 24-hour Dietary Assessment Tool - ASA24® .......... 22 
Healthy Eating Index – HEI ...................................................................................... 23 
Study Justification ..........................................................................................................27 
CHAPTER 3 METHODOLOGY ......................................................................................28 
Institutional Review Board .............................................................................................28 
Study Sample ..................................................................................................................29 
Study Design ..................................................................................................................29 
Study Recruitment ..........................................................................................................29 
iv 
 
Survey Tool Development .............................................................................................30 
Study Instruments ...........................................................................................................31 
Study Implementation ....................................................................................................31 
Statistical Analysis .........................................................................................................32 
Data Analysis by Sub-Question .....................................................................................32 
CHAPTER 4 RESULTS ....................................................................................................36 
Sub-Question One – What are the sample’s demographic characteristics? ...................36 
Sub-Question Two – What are the sample’s food secuity status? .................................38 
Sub-Question Three – What are the sample’s attitudes related to cooking? ..................39 
Sub-Question Four – What are the sample’s behaviors related to cooking?..................40 
Sub-Question Five – What are the sample’s knowledge related to cooking? ................42 
Sub Question Six – What are the sample’s diet quality  
as measured by the HEI? ................................................................................................42 
Sub-Question Seven – What are the sample’s relationship  
between diet quality and HEI? .......................................................................................44 
Sub-Question Eight – What is the  relationship between food security  
and diet quality?  ............................................................................................................46 
CHAPTER 5 DISCUSSION ..............................................................................................48 
Demographic Analysis ...................................................................................................48 
Survey Administration and Environment .......................................................................49 
Food Security Status .......................................................................................................50 
v 
 
Cooking Attitudes, Behaviors, and Knowledge .............................................................53 
Cooking Attitudes ...................................................................................................... 53 
Cooking Behaviors .................................................................................................... 54 
Cooking Knowledge .................................................................................................. 56 
Study Limitations ...........................................................................................................57 
Conclusions and Recommendations for Future Research ..............................................57 
REFERENCES ..................................................................................................................59 
APPENDIX A: IRB APPROVAL .....................................................................................66 
APPENDIX B: Cooking With Chef Survey (CWC) .........................................................67 
APPENDIX C: Combined Qualtrics Survey .....................................................................79 
APPENDIX D: Student Recruitment Flyer .......................................................................95 
APPENDIX E: Student Consent Form ..............................................................................96 
APPENDIX F: Demographic Questions ............................................................................97 
APPENDIX G: EFNEP Food and Physical Activity Questionnaire .................................98 
BIOGRAPHY OF THE AUTHOR ..................................................................................106 
 
  
vi 
 
LIST OF TABLES 
Table 1: Summary of Articles of Cooking Ability and Nutritional Status                          
of College-Aged Students ................................................................................................... 8 
Table 2: Dietary Assessment Tool Summary ................................................................... 20 
Table 3:HEI Sub-Scores With Standards for Minimum and Maximum                        
Point Allocation. ............................................................................................................... 24 
Table 4: National Total HEI Score and Sub-Score by Age Group. .................................. 26 
Table 5: Demographic Characteristics of Gender, Employment Status,                      
Grade Level and Agel of the Sample of the University of Maine Students (n=42).......... 37 
Table 6: : Chi-square Analysis of Sample Population Compared to                                 
the Expected Population, With Regards to Gender of the University                                 
of Maine Students (n=42)  ................................................................................................ 37 
Table 7: Food Security Status of the Sample of the University                                          
of Maine Students (n=42) ................................................................................................. 38 
Table 8: Cooking Attitudes of the Sample of the University                                               
of Maine Students (n=42) ................................................................................................. 39 
Table 9: Cooking Behaviors of the Sample of the University                                             
of Maine Students (n=42) ................................................................................................. 40 
Table 10: Cooking Knowledge of the Sample of the University                                         
of Maine Students (n=42) ................................................................................................. 42 
vii 
 
Table 11: The Total HEI Score and Sub-scores of the Sample                                           
of the University of Maine Students (n=42) ..................................................................... 43 
Table 12: Relationship of Cooking Behaviors to Total HEI Score,                                  
Non-Parametric Data of a Sample of the University of Maine Students (n=42) .............. 45 
Table 13: Relationship of Cooking Behaviors to Total HEI Score,                               
Parametric Data of a Sample of the University of Maine Students (n=42) ...................... 45 
Table 14: HEI Sub-score Compared to Food Security Status Questions (n=42) .............. 47 
 
 
 
 
 
 
1 
 
CHAPTER 1 
INTRODUCTION 
 Nutrition interventions are most often aimed at individuals who have been 
identified as being at the highest nutritional risk.1 The groups or individuals most often 
targeted for nutritional study and intervention include pregnant or breastfeeding women, 
women who are not currently pregnant or breastfeeding (18-36 years of age), infants, 
young children, school-aged children, and the elderly.2 These persons, though they are at 
very different life stages, all share a heightened need for nutritional intervention because 
they may face different barriers in obtaining adequate nutrition.1,2  
 Because research and interventions have often been focused on those specific 
groups, there are few studies or reviews that consider or even evaluate the health and 
food security status of other demographic groups.3 However, in the past few years, 
several college campuses have conducted studies, which identify the food insecurity 
prevalence of their student population.4 College students face a multitude of life stressors 
that can impact their nutritional well-being. Many college students are making lifestyle 
decisions independently for the first time. Some may have little support from family and 
friends or might rely heavily upon their assistance. Additionally, the college environment 
can be stressful with academic or extracurricular deadlines and expectations, which can 
be difficult to meet. Poor eating habits, acquired during childhood, can be continued into 
early adulthood.5 Positive lifestyle habits that are developed in childhood and early 
adolescence can create healthier eating patterns in adults. A better and more effective 
approach to improving dietary behaviors is to intervene in early childhood rather than 
adulthood as problem behaviors are more easily identified, and lifestyle habits are more 
easily changed.3-5 
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 Studies relating to the health and nutrition of college students have begun to 
emerge in the literature. Researchers interested in college-aged adults have explored their 
ability to cook, knowledge of cooking in general, and behaviors concerned with preparing 
meals and daily routines in different ways.6 This research includes surveys, cooking class 
interventions, cross-sectional analysis of the dietary intake of individuals and groups, and 
comparing populations in different geographical locations.7 Researchers have also 
explored possible barriers for college students in obtaining nutritious food.6,7 Usually, 
interventions designed for children or young mothers include classes specifically aimed 
at teaching children good cooking and eating habits. However, this approach is not 
always successful in college-aged young adults.3 In establishing a nutrition intervention 
for college-aged students, short-term objectives are often necessary to bring about 
positive effects in their diet quality, unlike a more gradual and long-term approach used 
for mothers and young children.3 It is speculated that the college-aged population 
responds better to short term intervention due to lifestyle factors, time commitments, and 
rapidly changing interests, which include self-help and behavioral change.6 
 The impact of interventions aimed at affecting the diet quality of college students 
can be difficult to evaluate long-term. High dropout rates or low participation rates have a 
considerable impact as do challenges in maintaining contact with this group.5-8 Funding 
has also been a great concern, as longitudinal studies that would track behavior and 
attitude changes from childhood and adolescence into adulthood are costly, and rarely 
conducted. Understanding the dietary needs of the population, through assessment of 
cooking behavior, knowledge, and attitude, as well as their food security status may lead 
to the development of an effective short-term intervention that will have a measurable 
positive impact. 
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 Food insecurity is multi-faceted. The United States Department of Agriculture 
(USDA) defines food insecurity as the lack of consistent access to enough food for an 
active and healthy lifestyle.9 Food security status is divided into multiple categories 
depending on the severity of the risk. In the first category, high food security, no reported 
situations, or complications of food-access are identified. Marginal food security is 
defined as the rare occurrence of anxieties related to food access (one or two times a 
year), and low food security includes reports of reduced quality of dietary intake, lack of 
variety, or desirability of the diet. Finally, very low food security includes disrupted 
eating patterns that might last for extended periods.10 Because food insecurity prevalence 
may be high in college populations,11 researchers have worked to identify which barriers 
exist that prevent access to nutritious food, determine if they are preventable or 
rectifiable, and once identified, design interventions aimed at eliminating these barriers.11 
The goal of most interventions and studies designed to reduce food insecurity is to 
elevate populations from a more food insecure to less food insecure status, with the 
ultimate goal of eliminating food insecurity. However, due to the complexity of the 
issues, eliminating all causes of food insecurity is usually not possible or realistic.8,11 
 Variety, quality, and quantity of food consumed are factors used to assess the 
food security status of an individual. There are several methods used to collect and 
evaluate an individual’s dietary intake. However, difficulties in implementation arise due 
to cost, access to nutrition professionals, and interpretation of data.12 The Automated 
Self-Administered 24-hour dietary recall (ASA24®) was developed by the National 
Cancer Institute in 2009 for the monitoring of patients’ dietary intake and dietary quality 
as patients were undergoing intensive medical therapies.13 It has since been used as a tool 
to evaluate diet quality in a multitude of nutrition and medical applications and research 
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because of its ease of use.12,13  The ASA24® does not require a trained professional as the 
individual enters their dietary information. The program organizes the dietary data, which 
can then be rapidly analyzed to meet the demands of different study designs.13,14  
 The ASA24® generates data from reported dietary intake of participants and 
patients that can then be analyzed and categorized by food group.13,14 All of these can be 
used to generate a healthy eating score, such as the Healthy Eating Index (HEI). The HEI 
can aggregate the quality and quantity of food eaten to produce a total score and set of 
sub-scores designed to determine the diet quality of an individual.15 The HEI was 
originally developed in 1995 by the United States Department of Agriculture (USDA) 
and was used to help evaluate adherence to the current Dietary Guidelines for Americans. 
Every five years, the Dietary Guidelines for Americans are updated; the HEI is updated 
concurrently.15-17 
 Utilizing the ASA24® and the HEI, this study will explore the diet quality of 
college students. Utilizing validated surveys, this research will also assess the cooking 
knowledge, attitudes, behaviors, and food security status of these students. Finally, this 
study will attempt to determine if a relationship exists between the overall diet quality 
and the cooking behavior, attitudes, knowledge, and food security status of the University 
of Maine students.
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Research Question: 
Among a sample of college students at the University of Maine, what are their: 
demographic characteristics; attitudes, behaviors, and knowledge relating to cooking; 
what is their food security status; and what is their diet quality? Is there a relationship 
between their cooking attitudes, behaviors, knowledge, and food security status and diet 
quality?  
The above research question will be explored further by the following sub-questions: 
Sub-Questions: 
Sub-question 1: what is the survey sample’s demographic characteristics? 
Sub-question 2: What is the food security status of the survey sample? 
Sub-question 3: What are the sample’s attitudes related to cooking ability?  
Sub-question 4: What are the sample’s behaviors related to cooking?  
Sub-question 5:   What is the sample’s knowledge related to cooking 
techniques?  
Sub-question 6: What is the diet quality of the survey sample as measured by the 
HEI and compared to national data? 
Sub-question 7: What is the relationship between college students’ cooking 
attitudes, behaviors, and knowledge and diet quality? 
Sub-question 8: What is the relationship between food security status and diet 
quality? 
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CHAPTER 2 
 REVIEW OF THE LITERATURE 
The Health Status of College Students 
 One of the purposes of nutritional interventions is to increase awareness of 
healthy eating and to promote a better quality of life through improved nutrition-related 
behaviors.8 Not all groups are given a similar priority when it comes to nutritional 
intervention. Studies have identified specific stages of life that have the most nutritional 
demand, whether it be due to sudden growth or vital nutritional requirements. As a result, 
these target groups are prioritized for intervention programs.18,19 The high-priority groups 
or individuals most often targeted for nutritional study and intervention include pregnant 
or breastfeeding women of all ages, women who are not currently pregnant or 
breastfeeding (18 to 36 years of age), young children, school-aged children, and the 
elderly.2 Interventions targeting these groups are primarily related to assistance in 
affording food but can also be focused on nutrition education.1,2,20 Additionally, there has 
been some effort to teach cooking skills as a way to set up long-term behavior change in 
eating habits. This type of intervention has been most often utilized with children and 
mothers or caregivers.20 
As higher-need groups are prioritized for research and interventions, other groups 
are studied far less frequently. One such group is the college-aged young adult 
demographic. Researchers have found that individuals aged 18-24 are far more likely to 
participate in binge drinking, have an overdependence on processed foods, and are more 
likely to have poor budgeting ability to purchase healthy, nutritious foods.21,22 Those who 
are enrolled in college, or have left home for the first time, are considered even more at 
risk for the development of long-term poor nutrition and health-related habits.23-25 Recent 
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studies conducted in many different parts of the country suggest that poor dietary habits 
in college students and the incidence of obesity and co-morbidities, like cardiovascular 
disease, might be linked. Evidence shows that long term poor diet quality and lifestyle 
habits are the biggest contributors to multiple diseases and are the most easily reversible 
factors in disease prevention and therapy.26 In 2014, Bredbenner et al conducted a study 
that compared the lifestyle of college students regarding weight and eating habits to 
general stressors that they might face.27 Using a convenience sample of students on the 
Rutgers University campus, it was found that there were statistically significant 
differences between the sleeping and eating habits of students with BMI in the 
overweight category, as compared to students with a BMI classified as healthy, regardless 
of gender or ethnicity.27 
There are several lifestyle habits found in college students that can impact their 
nutritional and health status. Skills such as knowing how to cook, confidence, and 
attitudes concerning cooking and preparing healthy meals, the ability to shop for oneself, 
the ability to clean up after oneself, and personal responsibility for health are primary 
examples of lifestyle factors that directly impact nutritional status.28,29 Children learn 
skills such as cooking and food shopping from their parents, teachers, and other adults,  
and carry these skills into their adult life.29 Evaluating college students’ abilities to 
procure, utilize, and consume healthy, nutritious food, as well as their attitudes and 
knowledge regarding nutrition and cooking, can provide insight into the challenges faced 
by young adults, and which nutrition interventions might improve their dietary quality 
and overall health.29,30 By having a thorough understanding of college-aged populations 
and their needs, specific interventions will have the most desirable outcomes in these 
populations. 
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Cooking Knowledge, Attitude, and Behaviors in College Students  
 Studies have been conducted to understand and evaluate the general cooking 
ability of college students. Condrasky et al explored cooking interventions, both in high 
priority populations like children and caregivers, and in populations where research had 
not been conducted previously.31 By utilizing a survey to evaluate participants’ cooking 
skills, knowledge, and attitudes, Condrasky et al identified that many young adults, 
parents, and caregivers lacked basic cooking techniques, which presented a formidable 
barrier to preparing nutritious food.31 As a result of participating in a cooking 
intervention, participants showed a significant increase in willingness to cook, as well as 
an increased level of cooking knowledge.31 Researchers also evaluated cultural barriers 
relating to cooking ability and knowledge and cost-effectiveness of interventions and 
found that participants had negative attitudes towards cooking, which may have impacted 
their ability to or willingness to try new cooking techniques.32,33 Presented in Table 1 are 
recently conducted studies that explore the cooking behavior, knowledge, and attitudes of 
college students.  
Table 1: Summary of Articles of Cooking Ability and Nutritional Status of College-Aged 
Students 
Author(s) 
(Year)  
Study Type and 
Purpose of Study 
Study 
Population 
Intervention Outcome Conclusion 
Sogari et 
al33 (2018) 
Cross-Sectional 
study design to 
ascertain eating 
behaviors and 
barriers to 
healthy eating. 
College-
aged 
students at 
Cornell 
University 
(n=35) 
excluding 
first-year 
students. 
No 
Intervention 
Students 
identified many 
intra-and 
interpersonal 
barriers to 
obtaining 
healthy food. 
Many admitted 
to having poor 
or no cooking 
ability or were 
intimidated to  
College life 
provides an 
extremely 
difficult 
environment 
to maintain a 
healthy 
lifestyle. 
Multiple 
socio-
economic 
reasons 
explain 
college  
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Table 1: Continued. 
 
 
 
Author(s) 
(Year) 
Study Type and 
Purpose of Study 
Study 
Population 
Intervention Outcome Conclusion 
    try. Attitudes 
about cooking 
were 
generally low, 
despite the 
knowledge 
that poor 
eating 
behavior can 
have health 
altering 
effects. 
student 
eating 
behavior.  
The idea 
that cooking 
skills have 
no place in a 
busy 
lifestyle 
persisted. 
Lavelle et 
al34 
(2016) 
 
Cross-Sectional 
study design 
aimed at 
measuring the 
efficacy of 
teaching cooking 
skills to different 
age groups. 
All adults 
age 20-65 
(n=1049). 
No 
Intervention 
Individuals 
who learned 
to cook from 
an early age 
(<13) reported 
more healthy 
cooking 
behaviors and 
had a positive 
outlook on 
trying new 
recipes and 
preparing 
difficult 
items. Those 
who did not 
have much, or 
any, cooking 
ability in 
adolescence 
were less 
likely to cook 
or have the 
confidence to 
try but 
indicated a 
willingness to 
learn 
Teaching 
cooking 
skills and 
healthy 
behaviors to 
young 
children 
through 
their parents 
shows the 
best results 
in early 
adulthood. 
However, 
even in 
individuals 
who 
reported 
little or no 
cooking 
effort in 
adulthood, 
they still 
showed a 
willingness 
to try and 
learn. 
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Table 1: Continued 
 
Author(s) 
(Year) 
Study Type and 
Purpose of Study 
Study 
Population 
Interventio
n 
Outcome Conclusion 
McMullen 
and Ickes35 
(2017) 
Longitudinal 
study.  The 
purpose of the 
study was to 
evaluate a 
campus-based  
program CHEF, 
which measures 
pre-intervention 
cooking behavior 
and knowledge, 
pre- and post-
intervention   
Controls 
(n=15), and 
interventio
n group 
(n=17) all  
college-
aged and 
18+ years 
of age. 
CHEF 
program 
consisted 
of 4 weekly 
hands-on 
cooking 
and 
nutrition-
based 
classes and 
activities.  
The 
intervention 
group 
showed 
significant 
increases in 
cooking 
behavior and 
ability post-
intervention. 
Classes and 
modules for 
learning can 
greatly 
improve 
healthy 
behavior, 
even in adults. 
Wilson et 
al36 (2016) 
Cross-Sectional 
research design. 
The study aims 
to identify 
difficulties in life 
transition in 
college students 
and the impact 
on cooking, 
healthy eating, 
and positive 
lifestyle 
behaviors. 
Western 
University 
in London, 
Ontario, 
Canada 
college 
students 
(n=30,310) 
21.9% 
response 
rate – 
leading to 
final 
(n=6,638) 
No 
Interventio
n 
Students had 
a positive 
attitude with 
regards to 
cooking but 
held it on a 
low priority 
when dealing 
with issues 
of time and 
stress. 
Younger 
first-year 
students were 
more likely 
to indicate no 
cooking 
ability, as 
well as 
previous 
education in 
cooking 
skills. Total 
Food Score 
(TFS) was 
used to 
analyze diet 
quality – and 
found a   
The study 
compared 
several factors 
of college life 
that could be 
a barrier to 
cooking and 
eating more 
healthily. The 
issue remains 
complex, but 
in general, 
college 
students are 
not aptly 
prepared for 
the sudden 
lifestyle 
change. 
Intervention 
strategies 
could include 
time 
management 
skill 
evaluation 
and training,  
and targeted 
formal  
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Table 1: Continued 
Author(s) 
(Year) 
Study Type and 
Purpose of Study 
Study 
Population 
Intervention Outcome Conclusion 
    low score in 
more than 
half of the 
respondents. 
cooking 
education in 
the 
population 
Murray et 
al37 (2016) 
Cross-Sectional 
study design. 
The study aimed 
to determine if 
college students 
had the skills and 
knowledge 
necessary to take 
personal control 
of meal 
planning. 
New Jersey 
college 
students 
(n=24) 
No 
Intervention 
Students had 
a very basic 
general 
understandin
g of proper 
eating, 
nutrition 
facts, and 
health 
benefits, but 
this did not 
translate to 
cooking. 
Additionally, 
the inability 
to prepare 
vegetables 
quickly, 
along with 
most fruit, 
deterred 
purchase and 
consumption, 
This study 
highlights 
that students 
may have 
nutrition and 
cooking 
knowledge, 
but they do 
not put it into 
practice. 
Additionally, 
the choice to 
avoid “hard 
to prepare” 
items  
presents as 
an important 
barrier to 
preparing 
foods and a 
source for 
possible 
intervention. 
Bernardo et 
al38 (2017) 
Randomized 
control study to 
determine if 
cooking classes, 
taught by a 
trained 
professional, 
would help 
college students 
learn basic 
cooking 
techniques. 
80 
university 
students; 
control 
group 
(n=40), 
Interventio
n group 
(n=40) in 
Brazilian 
universities
. 
College-age 
students 
were taught 
six lessons 
on cooking 
techniques. 
Pre- and 
Post-
intervention 
evaluation 
tools were 
used to 
measure 
efficacy. 
Students in the 
intervention 
group had 
significantly 
improved 
cooking 
ability and 
attitude, as 
well as an 
eagerness to 
continue 
learning after 
classes. Long 
term follow-
up is required 
to determine 
retention. 
Hands-on 
classes show 
strong results 
in improved 
cooking 
knowledge 
and attitude. 
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 College-aged students may lack the knowledge and ability to choose and prepare 
nutritious foods and instead may depend on the overabundance of convenience and 
processed foods, giving them the illusion that their diet contains variety and is cost-
effective.39 If students rely on heavily processed foods and quick short cuts to make 
cooking more cost or time effective, they may lack knowledge in cooking healthy meals. 
Attitudes about cooking greatly impact the knowledge or willingness to acquire 
knowledge about cooking, which then ultimately affects the behavior of cooking.40 
Lowery et al found that individuals who identified cooking as a strong skill were 
typically very positive about cooking. They were not only willing to attempt new recipes 
but were also willing to adapt to new styles or techniques with regards to cooking. 
However, those that do not identify themselves as having strong cooking skills were 
much more reluctant to try new things, and if attitudes were poor regarding cooking, 
these individuals were very likely to avoid certain foods and food groups altogether.40 
  Despite these findings, and until very recently, few studies explored the cooking 
behaviors of college-aged students. As a result, long-term cooking behaviors developed 
during college years are not well documented. Evaluating cooking knowledge, attitudes, 
and behaviors, as they relate to food preparation, can help nutrition professionals design 
interventions to address the needs of the college-aged population specifically.  
Food Security Status 
 Food insecurity is defined as the inability or impossibility of a group or 
population to obtain whole or nutritious food.9 Food security status is divided into 
multiple categories depending on the severity of the risk, and these categories are usually 
how populations or groups are targeted for food security interventions, studies, and 
programs.9-10 In the first category, high food security, no reported indications of food-
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access or complications are identified. This situation is considered ideal. Marginal food 
security is defined as the rare occurrence of anxieties related to food access (one or two 
times a year), and low food security includes reports of reduced quality of dietary intake, 
lack of variety, or desirability of the diet. Finally, very low food security includes 
disrupted eating patterns that might last for extended periods of time.10  
 Defining food insecurity serves several purposes. When policymakers identify 
possible interventions and solutions to nutrition-related health issues, including food 
insecurity, they can categorize groups allowing for more accurate targeting and feedback 
monitoring. Secondly, by classifying needs based on severity, urgency can be considered 
in implementing public policy changes and initiatives, as well as determining groups 
most in need.41 In recent years, public policy focused on food insecurity has narrowed in 
on the idea of increasing funding to impoverished or at-risk populations to increase the 
general quantity of food. However, according to Pinstrup-Andersen, this may not be the 
correct approach.1 While the nutritional quality of the diet is considered a high priority in 
current policy interventions, most research mediated interventions target quantity of food 
over the actual quality.1,2,42 The reasoning for the focus on quantity versus quality, is 
partially due to the cost of quality, versus the cost of quantity, and the fact that hunger 
can be quelled with cheaper high quantity interventions. Due to the importance of dietary 
quality and variety becoming more prominent, initiatives in recent years, like with those 
in Supplemental Nutrition Assistance Program Education (SNAP-Ed), aim to increase not 
only the quantity of food available to food-insecure individuals and families but also the 
overall nutritional quality of the diet.42 
 Food insecurity has been linked to negative long term health conditions and 
nutritional deficiencies.10 Children who are food insecure are twice as likely to have an 
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overall poor health status, and 1.4 times more likely to develop asthma, childhood 
obesity, and early cardiovascular stress disorders leading to poor development.43 The 
elderly who are identified as food insecure, are more likely to report that activities of 
daily living are more complicated, stressful, or impossible for them to do on their own.43  
Validated surveys for determining food insecurity in populations have been 
developed in the United States by the USDA and its affiliated program SNAP-Ed.42 
SNAP-Ed surveys focus primarily on asking questions related to food acquisition beliefs 
and attitudes as well as food insecurity. These questions all attempt to identify primary 
causes for food insecurity and to what degree they pose a threat in obtaining nutritious 
food. Different questions examine money for food as a primary cause and indicate 
whether worry and stress exist over purchasing and acquiring food. Other examples try to 
isolate causes of physical barriers – such as distance or the ability to go to stores or 
pantries. As new issues correlated to food insecurity arise, new questions that are 
designed to identify them are created and validated. Marchis et al identified a large bank 
of validated questions that can be used to screen individuals, in both an in-patient or out-
patient setting.44  These questions attempt to split individuals into three main categories: 
high risk or already food insecure, at risk of becoming food insecure, and low or no risk 
of food insecurity.9,10 By asking questions in a way that alludes to attitude and behavior, 
when it comes to acquiring food or proper nutrition, food security status can be measured, 
and factors leading to the condition can be ascertained. Once high-risk individuals or 
groups have been identified, interventions such as the Supplemental Nutrition Assistance 
Program (SNAP), National School Lunch Program, and Special Supplemental Nutrition 
Program for Women, Infants, and Children (WIC) may be utilized to provide much-
needed food and assistance to help prevent food insecurity.42,43 
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 According to the USDA, in 2013, 14.3% of households were found to be food 
insecure at least some part of the year; with 5.6% being very low food security.45-47 In 
2015, that number decreased to 12.3%, while 4.9% remained very low food security.46 
Finally, in 2017,  11.8% of households were identified as being food insecure at least part 
of the time, while 4.3% identified as very low food security.47 This statistically significant 
decrease in the incidence of food insecurity, throughout the last few years, may indicate 
that public health initiatives and government-funded programs have been successful in 
their efforts.42-44 However, the long-term health effects of those most affected by food 
insecurity have yet to be determined, thus evaluation of intervening measures may only 
be conducted at present by comparing incidence rates from year to year.45-47,48 
Impact of Food Insecurity on Overall Health 
 Tester et al conducted a study to determine if marginally food insecure 
households were more likely to have individuals diagnosed or at high risk for 
dyslipidemia, particularly adolescents and young adults.49  Dyslipidemia, a condition that 
includes increased triglycerides and cholesterol, among other fat metabolism-related 
problems, can lead to chronic diseases such as cardiovascular disease (CVD).49 CVD is 
largely preventable by proper nutrition and lifestyle modifications early in life, long 
before medical intervention is needed. Preventative measures have a considerably higher 
success rate than their medical counterpart.49 As a result, the importance of identifying 
and establishing proper interventions for food insecurity and complications that are 
related to it, cannot be overstated.49,50 
 Food insecurity often creates an environment that may lead to obesity and other 
comorbidities. The obesity paradox is well known and is thought to be related to the issue 
of food quantity versus food quality. Inexpensive, highly available food may satiate 
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hunger but may be calorically dense and not nutritionally sound.51 Obesity rates are 
shown to be elevated in the food insecure, being as high as 41% in White and Hispanic 
individuals of all genders, and even higher among women, reaching 60%.51 Despite 
having less access to food, and skipping meals in some cases, there appears to be an 
increased incidence and prevalence of obesity among the food insecure, as compared to 
the general population.51-52  
  In 2013, Robaina et al found that in 212 food pantry clients, over 50% identified 
as being very low food security, with the remaining being either low or marginal.53 The 
mean BMI of the participants in the study was 29.5 kg/m2, which meets the clinical 
definition of obesity.54 The paradigm between obesity and food insecurity can only be 
understood by considering the quality of food offered to food-insecure families as 
compared to the quantity. Food pantries and outreach programs are some of the most 
prominent sources of food for food-insecure families.54,55 Many food pantries and public 
health centers have adopted nutrition policies that help ensure the quality and variety of 
food assistance. The efforts of these organizations have both reduced food insecurity 
rates, and, increased the dietary quality of the people who use the provided services.55 
 CVD and obesity are not the only major chronic diseases linked to food 
insecurity. A relationship has also been found between food insecurity and the 
development of diabetes mellitus type 2.56 In the United States, the prevalence of diabetes 
was 7.4% in food-secure households in 2014. However, in low food security and very 
low food security households, the prevalence rate increased to 10.7%.56 According to 
Gucciardi et al, low food security populations with type 2 diabetes face unique challenges 
as it is difficult for them to access nutritious foods necessary to maintain glycemic 
control.56 Often, food programs, food banks, or other aid, focused on providing quantity 
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versus quality of food, leaving the person with diabetes at a loss for finding foods that 
meet their dietary or lifestyle requirements.56-57 This issue is all the more relevant for the 
food insecure as low-income is a primary cause of food insecurity.41 A vicious circle is 
thus created, where costs associated with the treatment of diabetes can heighten food 
security issues and food insecurity can, not only lead to chronic diseases such as diabetes 
but also impede the successful management of the disease.57 
 If food insecurity rates are decreasing, but nutrition-related health problems are 
not following the same trend, there stands to reason that increasing food availability does 
not necessarily positively impact the health status of recipients.58 Nutrition-related 
research is critical in developing strategies to prevent chronic diseases like CVD, obesity, 
and diabetes.58 One critical step is the identification of nutrition-related problems 
observed in food-insecure individuals. These problems can then be evaluated in light of 
the impact of undernutrition or overnutrition on the development of chronic diseases. By 
utilizing new strategies, policymakers can change current food security interventions that 
focus on funding and food quantity, to interventions that focus both quantity and quality 
of food, to lower food insecurity and nutrition-related chronic disease rates.59,60 Future 
research will need to direct which food groups, or specific foods, should be prioritized to 
meet this end. Currently, fruits and vegetables are lacking in the diets of individuals 
determined to have low food security; as a result, programs should shift and focus on 
meeting these needs more readily.59 
 Considering the relationship between food security and diet quality, it remains 
paramount to assess dietary intake and quality in individuals and groups.  Identifying 
gaps in diet quality can help policymakers adjust interventions relating to food insecurity 
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to ensure that nutritious foods are accessed as required to meet nutrient needs while 
reducing rates of nutrition-related chronic disease.  
Assessing Diet Quality 
 To ascertain diet quality, it becomes important to evaluate not only what foods are 
consumed, and in what quantity, but also the frequency of consumption.61 Research also 
suggests that how foods are prepared or obtained, may be just as important as what foods 
are eaten. Preparation methods, which may impact the final product in terms of 
nutritional content, are critical to understanding the dietary intake quality of the food 
insecure.61 
Four primary dietary assessment tools are utilized by medical and nutrition 
professionals.62 The first is the food frequency questionnaire (FFQ). This survey is 
designed to determine how often a food group is consumed, either in general or for the 
purposes of bringing to the forefront specific foods or nutrients consumed. FFQs can be 
compared over periods to time to determine dietary intake quality change.62 FFQs can be 
particularly useful in a research setting or when working with large groups. The strength 
of this method is in its ability to be predictive in healthcare applications and to estimate 
changes in dietary intake on a large scale. Participants’ eating patterns can be compared 
against populations or standards and adjustments can be made.62 
 Another tool is the 24-hour dietary recall.63 Unlike the FFQ, which focuses on the 
quantity and amount of certain food groups that are eaten, this survey evaluates what a 
person has consumed over the last 24 hours since administration. This type of survey 
serves many purposes. It is simple and quick to administer when compared to other 
methods. Dietary recalls attempt to identify as many details from the 24-hour period as 
possible, noting serving size, preparation method, location of purchase, and many other 
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details.63 Over a period of time, like the FFQ, 24-hour dietary recalls can be used as a 
snapshot of dietary intake progression in an individual and can help evaluate nutrition 
intervention progress on dietary modifications.  
Food diaries and journals are other methods of gathering nutrition data when 
longer periods of time need to be recorded.  An individual records each food they 
consume, along with serving sizes. Individuals completing food diaries can be given 
visual aids to help them estimate portion sizes more accurately. Additionally, the 
individual is required to include details such as whether meals are homemade or prepared 
in restaurants to interpret the data correctly.62-64 The last method is a complete and total 
dietary history. A total dietary history report is the most involved and difficult type of 
tool to utilize. The goal is to identify long-standing trends in dietary habits over a much 
longer time period. An individual would disclose as many details over the desired amount 
of time as they could recall that was relevant to the health issue or study parameter. In 
nutrition counseling, complete dietary histories are used to determine dietary patterns and 
habits in individuals to address long term health concerns. Nutrition professionals can 
then utilize this information to suggest new recipes as well as embolden diet quality and 
variety.  These four methods are usually not employed alone. Researchers and clinicians 
will use many different methods to ascertain the total dietary pattern of an individual or a 
group to best understand needs.65 Table 2 summarizes the dietary assessment tools, as 
well as associated advantages and disadvantages with their usage. 
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Table 2: Dietary Assessment Tool Summary 
Dietary Recall 
Tool 
Food Frequency 
Questionnaire 
(FFQ) 
24-Hour 
Recall 
Food Diary / 
Journal 
Total Dietary 
History 
Recall Period 
 
 
One week – One 
month 
 
Last 24-hour 
period 
 
Prospective 
and continues 
with the 
individual into 
the future 
 
 
Individual’s 
entire life 
 
Cost 
 
 
Low 
 
Low 
 
Low 
 
High 
 
 
 
 
 
Advantages 
 
 
Can identify 
patterns of food 
intake and 
identify 
deficiencies. 
Easy to 
administer. 
Useful for 
clinical settings 
 
Surveys a 
small period 
of time so 
individuals 
should 
remember 
details more 
accurately. 
Easy to 
administer 
 
Individuals 
track food as 
they consume 
it for the 
highest 
accuracy; can 
be reviewed at 
any time 
 
Provides a 
large amount 
of data. 
Long-term 
patterns and 
deficiencies 
can be 
identified. 
Can be done 
all at once, or 
in multiple 
steps 
 
 
 
 
 
 
Disadvantages 
 
 
Can take time to 
administer. 
Requires data 
analysis to 
understand 
patterns  
 
Collects the 
least amount 
of 
information. 
Difficult to 
select a 24-
hour period 
that is 
representative 
of ‘normal’ 
 
Individuals 
must track 
their dietary 
intake 
prospectively, 
if they omit 
details or are 
not diligent, 
quality can 
decrease 
 
 
Very 
expensive. 
Requires a 
trained 
professional 
to administer 
and evaluate 
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 Using these tools, individuals need extensive training to administer the 
instruments correctly.64 Utilizing professionals to administer dietary recalls can become 
very costly. On the other hand, if clinicians have participants write down a recall, critical 
details can be missed. For example, stating, “I ate chicken breast” does not describe the 
amount consumed, how the chicken was prepared or if it was homemade or from a 
restaurant. Details, such as described above, are fundamental to the clinician getting a 
true picture of dietary intake. Additionally, relying on participants’ memory without the 
aid of a professional to prompt them or ask the correct questions can lead to an 
incomplete picture of dietary intake.64 
In recent years, the importance of dietary quality has been noted in medical and 
nutrition research, and as a result, finding a solution to the issue of the cost of conducting 
dietary quality analysis has been vital.65 Additionally, other challenges arise. First, the 
reading comprehension of participants and patients continues to be a factor in self-survey 
administration. In recent years, all nutrition-related surveys, when not conducted with a 
professional, have been written to be readable at an 8th-grade reading comprehension 
ability.65 Second, as mentioned previously, several details of diet quality can be missed 
unless prompted by a surveyor. Last, participants may not understand the purpose of the 
dietary analysis being conducted and may not include the detail necessary to create a 
reliable record of their intake.65  
The National Cancer Institute (NCI), in combination with Westat, a social science 
research firm, created a web-based application that acts as a self-administered 24-hour 
dietary recall. The original intention of this web-based tool was to understand the eating 
habits of patients with cancer; however, the use has extended far beyond the medical 
scope.66 
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Evaluation Tools 
Automated Self-Administered 24-hour Dietary Assessment Tool - ASA24® 
 
 The Automated Self-Administered 24-hour Dietary Assessment Tool, or 
ASA24®, is a web-based survey that helps to analyze and deconstruct the dietary intake 
reported by survey participants. Since the ASA24® is self-administered, researchers and 
clinicians do not require any special training or formal education on health and nutrition 
to use this instrument. Participants need only answer questions, which are programmed to 
link to other questions based on food groups or selected items in sequence. Once 
completed, the survey will create a logistical score that can be analyzed.14,66 
 The ASA24® system was developed by NCI, based on a previous version of a 
self-administered dietary recall created by Baranowski in 2009.63 This tool was originally 
designed as an expedited way to research food intake patterns of hospital patients. Now, 
several groups including the Expanded Food and Nutrition Education Program (EFNEP), 
have implemented or piloted its use for dietary recall-related research and nutrition 
intervention.66 
 The ASA24® features images of foods, which allow participants to be able to 
complete the survey, even with limited reading comprehension. These features further 
reduce the need to have professional staff present at the time and facilitates ease of 
completion. The ASA24® is also easy to dispense to participants. The software is funded 
and updated by the National Health Institute (NIH) and many of its organizations, 
allowing it to be constantly updated for personal computers, tablets, and smartphone 
administration.14,66 In an experiment by Kirkpatrick et al, the validity of data collected by 
the ASA24®, and the quality of the data collected by it, were evaluated.68 A traditional 
dietary recall was administered to a control group by a professional and was compared to 
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an experimental group that was administered the ASA24®. Participants were randomly 
assigned to either an ASA24® assessment, or a nutrition professional and their intakes 
were measured. In 75% of cases, statistically significant matches of calories and 
macronutrients were reported between the ASA24® and traditional dietary recall methods 
administered by the professional. This experiment helped to show that the data collected 
by the ASA24® is accurate when compared to traditional methods.67 
Healthy Eating Index – HEI 
 
 The Healthy Eating Index (HEI) was developed as a means of evaluating 
adherence to the Dietary Guidelines for Americans, which are reviewed and updated 
every five years. To create the HEI, data is assigned to subcategories by food group, and 
individual scores can be compared by sub-score and food group, or total HEI score for a 
more general and overall picture of diet quality.68 For the HEI 2015, a new category was 
adapted from the Dietary Guidelines for Americans, based on research that uncovered the 
health benefits and significance of plant protein, and protein obtained from seafood.68 
This HEI edition differentiates from previous iterations of the HEI in that these new 
subcategories can pull a more complete picture of dietary intake and quality; more 
applicable use for screening common nutrition deficiencies are also present.  
 In an experiment conducted by Guo et al in 2003, the HEI was used to determine 
the diet quality of a sample of 10, 930 individuals.69 The first purpose of the study was to 
utilize the HEI as a tool to determine overall diet quality, and the second was to use the 
data collected to predict and quantify obesity as a result of diet quality. The authors found 
that the HEI was a highly effective tool in predicting diet quality by highlighting nutrient 
and food group deficiencies, as well as overconsumption of nutrients associated with 
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obesity.69 Finally, total HEI scores showed a strong correlation when predicting obesity 
rates, even when considering and adjusting for race, gender, income, alcohol use, and 
physical activity.69 
 Table 3 shows the categorical system the HEI 2015 represents by sub-score, the 
standard for minimum and maximum score allotment, and the maximum amount of 
points that are attributed to each sub-score, that when combined, comprised the total HEI 
score for measuring dietary quality. 
Table 3: HEI Sub-Scores With Standards for Minimum and Maximum Point Allocation. 
Component 
Maximum 
Points 
Standard for 
Maximum 
Score 
Standard for a Minimum 
Score of Zero 
Total Fruits 5 ≥0.8 cup 
equiv. per 
1,000 kcal 
No Fruit 
Whole Fruits 5 ≥0.4 cup 
equiv. per 
1,000 kcal 
No Whole Fruit 
Total Vegetables 5 ≥1.1 cup 
equiv. per 
1,000 kcal 
No Vegetables 
Greens and 
Beans4 
5 ≥0.2 cup 
equiv. per 
1,000 kcal 
No Dark Green 
Vegetables or Legumes 
Whole Grains 10 ≥1.5 oz 
equiv. per 
1,000 kcal 
No Whole Grains 
Dairy 10 ≥1.3 cup 
equiv. per 
1,000 kcal 
No Dairy 
Total Protein 
Foods 
5 ≥2.5 oz 
equiv. per 
1,000 kcal 
No Protein Foods 
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Table 3: Continued. 
Component Maximum 
Points 
Standard for 
Maximum 
Score 
Standard for a Minimum 
Score of Zero 
Seafood and 
Plant Proteins 
5 ≥0.8 oz 
equiv. per 
1,000 kcal 
No Seafood or Plant 
Proteins 
Fatty Acids 10 (PUFAs + 
MUFAs)/SF
As ≥2.5 
(PUFAs + 
MUFAs)/SFAs ≤1.2 
Refined Grains 10 ≤1.8 oz 
equiv. per 
1,000 kcal 
≥4.3 oz equiv. per 1,000 
kcal 
Sodium 10 ≤1.1 gram 
per 1,000 
kcal 
≥2.0 grams per 1,000 
kcal 
Added Sugars 10 ≤6.5% of 
energy 
≥26% of energy 
Saturated Fats 10 ≤8% of 
energy 
≥16% of energy 
 
 The U.S. government has conducted nationwide assessments of eating patterns 
and behaviors, which have generated average HEI scores that represent the entire nation. 
These scores can be used to compare a specific population to the national average, as a 
means of evaluating a studied population’s diet quality. They are divided by approximate 
age groups, with a specific focus on the infants, and children under the age of 18, and the 
elderly. Table 4 presents the national HEI score averages from year 2015-2016.70  
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Table 4: National Total HEI Score and Sub-Score by Age Group. 
Category Average 
(Age) 
All Americans 
(2+ years) 
Children 
(2-17 years) 
Adults 
(18-64 years) 
Older Adults 
(65+ years) 
Total HEI 58.7 53.9 58.3 64.0 
Total Fruit 2.9 3.3 2.6 3.7 
Whole Fruit 4.2 4.4 3.8 5.0 
Total Vegetables 3.3 2.3 3.5 4.0 
Green/Orange 
Vegetables and 
Legumes 
 
3.1 
 
1.6 
 
3.4 
 
3.7 
Whole Grains 3.0 3.3 2.7 4.0 
Total Dairy 6.0 8.1 5.4 5.6 
Total Protein 5.0 4.7 5.0 5.0 
Seafood and Plant 
Protein 
 
5.0 
 
3.2 
 
5.0 
 
5.0 
Fatty Acids 4.1 2.9 4.5 4.2 
Refined Grains 6.4 4.7 6.7 7.4 
Sodium 3.7 4.4 3.4 4.0 
Added Sugar 6.8 6.4 6.8 7.5 
 
 
27 
 
Study Justification 
 Nutrition research relating to the dietary quality of college students has been 
varied in approach, strategy, and conclusion.33-37  Nutrition interventions are specific to 
the population they serve, and therefore, it is imperative to understand the deficiencies 
and needs of the students at the University of Maine, to determine if a need for 
intervention exists.2,3 Additional information such as students’ food security status and 
their cooking behaviors, knowledge, and attitudes can help inform nutrition professionals, 
guiding the nutrition curriculum for this group. The few studies relating specifically to 
cooking skills and diet quality of college students have found that interventions aimed at 
improving college students’ knowledge and skill relating to cooking have shown 
promising results.33-37 Furthermore, studies have shown that chronic diseases related to 
nutrition can take decades to develop and form but can largely be prevented by proper 
nutrition and healthy lifestyle habits.10,19 Without proper analysis of the college-age 
population, there is no way to understand if healthy lifestyle factors are conserved from 
childhood.21,22 Finally, food security rates increase in adulthood, especially when facing a 
multitude of factors that change an individual’s lifestyle completely, such as stress, lack 
of parental support, and sudden responsibility.25 All these factors are exemplified in the 
so-called “college lifestyle”.26 By utilizing the ASA24® and HEI to determine diet 
quality, as well as surveying college students on their cooking knowledge, attitudes, and 
beliefs, it will become possible to understand this group’s needs, and develop 
interventions that will help them now in the short term, and create a better picture of 
health for them in the long term. This study seeks to determine overall diet quality as it is 
impacted by their food security status, cooking knowledge, attitudes, and beliefs, and 
determine if an intervention is necessary for the college students at the University of 
Maine.
28 
 
CHAPTER 3 
METHODOLOGY 
 The purpose of the study was to identify cooking attitudes, behaviors, and 
knowledge of a sample of college students at the University of Maine. This study also 
sought to determine if there was a relationship between college students’ cooking skills,  
food security status, and diet quality.  
Institutional Review Board: 
 The study protocol was submitted to the University of Maine Institutional Review 
Board (IRB) for expedited review and approval. Approval from the University of Maine 
IRB was granted on February 14th, 2019 (Appendix A). Subsequently, a modification 
was requested on February 28th, 2019, and approved on March 5th, 2019. This 
modification was submitted to enhance the recruitment method by allowing the primary 
investigator (PI) to distribute flyers in person. A further modification was requested on 
March 29th, to allow the PI to recruit and administer the survey in person, at the student 
hub. This IRB modification was approved on April 1st, 2019. Permission was granted by 
Dr. Margaret Condrasky to utilize the Cooking With a Chef (CWC) survey if the source 
of the survey instrument was acknowledged in any written publications resulting from its 
use (Appendix B). The study was designed to be of minimal risk to participants. 
Participants were provided with the contact information of the PI, coinvestigators, and the 
University of Maine IRB should they have had any questions. The PI and coinvestigators 
completed training on the protection and rights of human subjects in research through the 
Collaborative Training Initiative Program (CITI). 
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Study Sample: 
 Study participants were undergraduate college students at the University of 
Maine. Exclusion criteria for study participants included students who were less than 18 
years of age, were freshman, lived in the on-campus dormitory, and were food science or 
human nutrition students. Students were invited to participate in the study at a common 
student hub, Memorial Union, by the PI. They were provided laptop computers to access 
and complete surveys on site. Study recruitment and data gathering occurred over two 
non-consecutive weekdays. Participants were recruited from a convenience sample after 
IRB approval was granted, and until the desired number of participants were recruited. A 
total of 50 completed surveys were collected. 
Study Design: 
This study was a cross-sectional study design with a needs assessment 
component. Data were collected via two survey tools. The first survey (Appendix C) was 
built from two validated questionnaires designed to assess the cooking attitudes, 
knowledge, behaviors, and food security status of study participants built using the 
Qualtrics software. The second data collection instrument was a self-administered 24-
hour dietary recall (ASA24®) (accessible only online at: https://ASA24®.nci.nih.gov/). 
Study Recruitment:  
 A flyer (Appendix D) was created and distributed via online forums and the 
University of Maine website. Flyers were also placed at the student hub, off-campus 
student housing, the University of Maine recreation center, and select classrooms with 
high traffic. The purpose of the flyer was for students to schedule an appointment via a 
Qualtrics survey link to participate in the study. Participants were also informed that the 
successful completion of both surveys would result in a 10-dollar compensation.  
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 This method of recruitment failed to produce the desired number of participants. 
As a result, a new recruitment method was proposed for the IRB and accepted. Students 
were approached at the student hub by the PI and asked if they would participate in the 
study. If students were willing to participate, they were consented (Appendix E) by 
answering the first section on the survey. The consent form provided participants with 
information on the purpose of the research and the PI’s contact information. The consent 
form also described the surveys and the length of time required for completion and 
included all the elements of the University of Maine IRB adult consent form. Any 
potential risks and benefits of the research were outlined. Confidentiality of information, 
as well as the voluntary nature of participation, were assured. Once consented, 
participants could proceed through the surveys and be compensated upon the conclusion. 
Survey Tool Development: 
The first section of the survey consisted of general demographic questions 
(Appendix F) designed to collect information on age, gender, academic program of study, 
and employment status, The second section of the survey was the validated CWC 
questionnaire (Appendix B) developed by Dr. Margaret Condrasky at Clemson 
University. The original CWC survey contained 121 questions and was designed to 
understand participant cooking knowledge, attitude, and behaviors, as well as food 
security status. The entire CWC survey was utilized in the study, save for demographic 
questions (109-121), as these questions were already asked in the demographic section. 
The third section of the survey consisted of the Expanded Food and Nutrition Education 
Program (EFNEP) Food and Physical Activity Questionnaire (Appendix G), which was 
used in its entirety. The last section of the survey consisted of three validated food 
security questions. 
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1. In the past month, was there any day when you or anyone went hungry because you 
did not have enough money for food? 
2. In the last year, did you worry that your food would run out before you got money or 
food stamps to buy more? 
3. At any time in the past year, did you face any challenges or barriers to obtaining 
nutritious food? 
 The final combined survey (Appendix C) featured questions that were reported as 
the frequency of yes/no answers, questions that measured attitudes on a Likert scale, 
questions related to cooking knowledge, which were reported as number and percentage 
of correct answers, and questions associated with cooking behavior frequency during a 
given period of time. A final question concerning sources utilized by participants when 
planning family meals was asked, and answers were recorded and grouped by frequency 
of choice. In addition to the combined survey, participants completed the ASA24®, which 
was used to assess dietary quality.  
Study Instruments: 
 The ASA24® information was utilized to derive the Healthy Eating Index (HEI) 
sub-scores for each food group, which are then added together to create a total HEI score. 
Food groups measured by the HEI are total fruit, whole fruit, greens and beans, whole 
grains, dairy, total protein foods, seafood, and plant proteins, fatty acids, refined grains, 
sodium, added sugar, and saturated fats. Data were scored using the 2015 version of the 
HEI. 
Study Implementation: 
 Each study participant was assigned a unique identifier number and password that 
acted as the participant log-in for both the combined survey and the ASA24®. Even 
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though the consent form suggested a one-hour time period for completion of the 
combined survey and the ASA24®, no time limit was observed; participants were 
encouraged to complete surveys with no time restriction. 
Statistical Analysis: 
 Statistical analysis was conducted using the Statistical Package for Social 
Sciences (SPSS version 26.0). All demographic and survey data were entered SPSS using 
the unique participant identifier number. 
Data Analysis by Sub-Question:  
Data were analyzed and grouped according to research sub-questions. Due to the 
sheer volume of data collected from survey participants, many questions were culled 
during the final analysis. Questions that were thought to be related to food insecurity or 
dietary quality were analyzed, and questions that were considered less impactful or not 
directly related to these issues, as found in contemporary literature, were not analyzed or 
considered. 
Sub-Question One: What are their demographic characteristics? 
For categorical variables (gender, employment status), frequency distributions (n 
and %) were calculated. For continuous variables (age, grade level), descriptive statistics 
(mean, median, standard deviation, and range) were calculated. Chi-square statistical 
analysis was also used to determine if sample gender-matched expected characteristics of 
the student population at the University of Maine, by comparing the incidence to data 
collected by the university. 
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Sub-Question Two: What is the food security status of the survey sample? 
Three questions were included in the analysis of the food security status of study 
participants. The responses to these questions were yes/no. All answers were tabulated 
with frequency distribution (n and %). 
Sub-Question Three: What are the sample’s attitudes related to cooking?  
Among the 31 questions asked on cooking attitudes, eight questions were selected for 
data analysis as these summarized the concepts behind the general cooking attitudes. 
These questions were:  
• Cooking meals is a good use of my time 
• I enjoy cooking meals 
• It is important to know how to prepare food 
• Meals made at home are affordable 
• It is easy to prepare meals 
• I like trying new recipes 
• It is too much work to cook 
• Making meals at home helps me to eat more healthfully 
All answers were tabulated with frequency distribution (n and %). 
 
Sub-Question Four: What are the sample’s behaviors related to cooking?  
Twelve questions on the survey were associated with participant cooking behaviors. 
These questions were: 
• Prepare meals from basic ingredients (Ordinal) 
• Prepare meals using convenience items (Ordinal) 
• Reheat or use leftovers in another meal (Ordinal) 
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• Vegetables and Fruits readily prepared in the refrigerator to be used in a meal 
(Categorical) 
• How many days a week do you cook dinner (Ordinal) 
• How many days a week do you eat meals outside of the home (Ordinal) 
• Follow a written recipe (Categorical) 
• Prepare foods using herbs and spices (Categorical) 
• How often do you wash your hands with soap and running water before preparing 
food? (Categorical) 
• After cutting raw meat or seafood, how often do you wash all items and surfaces 
that come in contact with these foods? (Categorical) 
• How often do you thaw frozen food on the counter or in the sink? (Categorical) 
• How often do you use a meat thermometer to see if the meat is cooked to a safe 
temperature? (Categorical) 
For categorical variables (4,5,7-12) frequency distributions (n and %) were calculated. 
For continuous variables (1-3,6), descriptive statistics (mean, median, standard deviation, 
and range) were calculated. 
 
Sub-Question Five:   What is the sample’s knowledge related to cooking?  
Six questions on the survey were associated with participant cooking knowledge. 
These questions were multiple-choice, with one correct answer and three incorrect 
answers. Correct answer total percentages were compared against incorrect answer 
percentages and analyzed.  
Sub-Question Six: What is the diet quality of the survey sample as measured by the 
HEI? 
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The results of the HEI relating to total score and sub-scores were calculated using 
descriptive statistics of mean, median, range, and standard deviation. The HEI total score 
of sophomores, juniors, and seniors was compared using an ANOVA test, to determine if 
variance existed among study participants by grade level. Additionally, a one-tailed t-test 
was conducted for the averages of each sub-score collected through the HEI and 
compared the nationally collected averages for this age group (ages 18-64). 
 
Sub-Question Seven: What is the relationship between college students’ cooking 
behavior and diet quality? 
For this sub-question, the behavior variables, which were the independent 
variables, were compared to the total HEI score, the dependent variable. Levene’s test 
was used to determine the assumed equal variance of data. For parametric variables, 
Pearson’s Correlation tests were utilized to determine if a relationship existed between 
total HEI score and cooking behaviors. Kendall’s Tau test was utilized for nonparametric 
(Likert scale and yes/no) data to determine if there was a relationship between variables. 
 
Sub-Question Eight: What is the relationship between food security status and diet 
quality? 
For this sub-question, Independent sample t-tests were used to determine the 
relationship between food security variables and total HEI score. The cross-tabulation 
analysis was used to compare the three variables of food security for further data 
analysis. Any HEI sub-score that was found to be statistically significant in sub-question 
6 when compared to the national average (ages 18-64) would also be compared to food 
security status questions to evaluate if a relationship between them existed, and to what 
extent they were related.
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CHAPTER 4 
RESULTS 
The purpose of this study was to determine the cooking attitudes, behaviors, 
knowledge, and food security of college students at the University of Maine and to 
determine how each of these factors impacted their diet quality. Surveys were 
administered to students from the period of March 4th, 2019, to April 11th, 2019. Fifty-
one initial surveys were collected. Two students were excluded from the study because 
they were first-year students. Seven more students were dropped from the analysis due to 
incomplete surveys. Forty-two students consented and completed the entire survey. 
Results are reported by the sub-question. 
Among college students at the University of Maine, what are their: 
Sub-Question One  
Demographic characteristics? 
 Fifty-two percent (n = 22) of the study population were female, and a majority 
were unemployed (n=18). The mean age of the group was 22.3 (SD = 5.9, median = 21.0, 
range = 19.0 – 47.0 years).  Among the study sample, there were no graduate students. 
Table 5 and 5.1 present the demographic characteristics of the student sample, and Table 
6 shows the chi-square statistic comparing the sample population to the actual population 
of students at the University of Maine. There was no statistically significant difference 
between the genders of the sample population, and the genders of the actual population of 
students found (P=0.47). 
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Table 5: Demographic Characteristics of Gender, Employment Status, Grade Level and 
Agel of the Sample of the University of Maine Students (n=42). 
Demographic Characteristics n % 
Gender 
Male 
Female 
 
20 
22 
 
47.6 
52.4 
Employment Status 
Full-Time 
Part-Time 
Not Employed 
 
12 
12 
18 
 
28.6 
28.6 
42.9 
Grade Level 
Sophomore 
Junior 
Senior 
Graduate Student 
 
16 
15 
11 
0 
 
38.1 
35.7 
26.2 
0 
Demographic Characteristics Mean SD Median Range 
Age (years) 22.3 5.9 21.0 19 .0 - 47.0 
 
 
Table 6: Chi-square Analysis of Sample Population Compared to the Expected 
Population, With Regards to Gender of the University of Maine Students (n=42). 
 
Sample Population 
 
42 
Total University of 
Maine Student 
Population 
 
8,158 
Males 20 (47.6%) Males 4,338 (53.18%) 
Females 22 (52.4%) Females 3,820 (46.82%) 
 
Χ2 value 
 
P=0.475 
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Sub-Question Two 
Food security status? 
 Over 21% (n=9) identified that in the past month, they went hungry due to not 
having money to purchase food. Similarly, over 21% (n=9) identified worrying about 
running out of money or food stamps to purchase food. Finally, students were asked if 
they faced any challenges or barriers to obtaining nutritious foods, with 57.1% (n=24) 
responding positively to this question. Table 7 presents the student sample food security 
status. 
Table 7: Food Security Status of the Sample of the University of Maine Students (n=42). 
Food Security Question n % 
In the past month, was there any day when you or anyone went hungry because you 
did not have enough money for food? 
Yes 
 
No 
 
 
 
 
9 
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21.4 
 
78.6 
In the last year, did you worry that your food would run out before you got money 
or food stamps to buy more? 
Yes 
 
No 
 
 
 
 
9 
 
33 
 
 
 
 
21.4 
 
78.6 
At any time in the past year, did you face any challenges or barriers to obtaining 
nutritious food? (ex: distance, weather, time, money) 
Yes 
 
No 
 
 
 
 
24 
 
18 
 
 
 
 
57.1 
 
42.9 
 
39 
 
Sub-Question Three 
What are the sample’s attitudes related to cooking? 
 Table 8 presents the student sample’s attitudes on cooking. Over 66% (n=28) of 
students believed that cooking meals were a good use of their time, and 48% (n=20) 
believed that cooking meals were enjoyable. Over 95% (n=40) either agreed or strongly 
agreed that it is important to know how to prepare food. While over 50% (n=23) believed 
that it is easy to prepare meals, 50% (n=21) agreed or strongly agreed that it was too 
much work to cook.  
Table 8: Cooking Attitudes of the Sample of the University of Maine Students (n=42). 
Cooking Attitude 
Questions 
Strongly 
Disagree 
n(%) 
Disagree 
n(%) 
Neither 
Agree nor 
Disagree 
n(%) 
Agree 
n(%) 
Strongly 
Agree 
n(%) 
Cooking meals is a 
good use of my time 
1 
(2.4%) 
1 
(2.4%) 
4 
(9.5%) 
28 
(66.7%) 
8 
(19.0%) 
I enjoy cooking 
meals 
0 
(0%) 
2 
(4.8%) 
4 
(9.5%) 
20 
(48.0%) 
16 
(38.1%) 
It is important to 
know how to prepare 
food 
0 
(0%) 
1 
(2.4%) 
1 
(2.4%) 
17 
(40.5%) 
23 
(54.8%) 
Meals made at home 
are affordable 
0 
(0%) 
3 
(7.1%) 
7 
(16.7%) 
24 
(57.1%) 
8 
(19.0%) 
It is easy to prepare 
meals 
1 
(2.4%) 
7 
(16.7%) 
11 
(26.2%) 
19 
(45.2%) 
4 
(9.5%) 
I like trying new 
recipes 
0 
(0%) 
3 
(7.1%) 
7 
(16.7%) 
21 
(50%) 
11 
(26.2%) 
It is too much work 
to cook 
0 
(0%) 
9 
(21.4%) 
12 
(28.5%) 
17 
(40.5%) 
4 
(9.5%) 
Making meals at 
home helps me to eat 
more healthfully 
0 
(0%) 
3 
(7.1%) 
1 
(2.4%) 
24 
(57.1%) 
14 
(33.3%) 
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Sub-Question Four 
What are the sample’s behaviors related to cooking?  
 Exactly 81% (n=34) of students stated they prepared foods using herbs and 
spices.  Over 57% (n=24) of students said they prepare meals from basic ingredients 
multiple days a week to almost every day as compared to 45.3% (n=19), who stated they 
prepared meals from convenience items multiple days a week to almost every day. When 
it came to having fruits and vegetables readily available (cut up and placed in the 
refrigerator), 64.3% (n=27) reported that they did not have these readily available. On 
average, students ate home-cooked meals 3 days a week (SD=1.8, median 4.0, range= 
0.0-6.0 days), conversely, they ate out on average twice a week (SD = 1.9, median = 2.0, 
range = 0.0-6.0 days). Table 9 and 9.1 presents the cooking behaviors of the student 
sample. 
Table 9: Cooking Behaviors of the Sample of the University of Maine Students (n=42). 
Cooking 
Behavior 
Questions 
Strongly 
Disagree 
n(%) 
Disagree 
n(%) 
Neither 
Agree nor 
Disagree 
n(%) 
Agree 
n(%) 
Strongly Agree 
n(%) 
 
Follow a written 
recipe  
 
0  
(0%) 
 
3  
(7.1%) 
 
4  
(9.5%) 
 
21 
(50.0%) 
 
14  
(33.3%) 
 
Prepare foods 
using herbs and 
spices 
  
 
1  
(2.4%) 
 
4  
(9.5%) 
 
3  
(7.1%) 
 
17  
(40.5%) 
 
17  
(40.5%) 
Cooking Behavior Questions Mean SD Median Range 
How many days a week do you cook dinner? 3.2 1.8 4.0 0-6 
How many days a week do you eat meals outside of the 
home? 
2.4 1.9 2.0 0-6 
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Table 9: Continued. 
 
Cooking 
Behavior 
Questions 
Not at 
all 
One to 
Two 
times a 
month 
Once a 
week 
Several 
Tiimes a 
week 
About 
Everyday 
 
Prepare meals 
from basic 
ingredients 
 
4 
(9.5%) 
3 
(7.1%) 
11 
(26.2%) 
21 
(50.0%) 
3 
(7.1%) 
Prepare meals 
using 
convenience 
items 
3 
(7.1%) 
11 
(26.2%) 
9 
(21.4%) 
17 
(40.5%) 
2 
(4.8%) 
Reheat or use 
leftovers in 
another meal 
2 
(4.8%) 
2 
(4.8%) 
12 
(28.6%) 
17 
(40.5%) 
9 
(21.4%) 
Cooking 
Behavior 
Questions 
Never Rarely Sometimes Often Usually Always 
Wash hands 
before food 
preparation  
0 
(0%) 
2  
(4.8%) 
4 
(9.5%) 
5 
(12.0%) 
9  
(21.4%) 
22 
(52.4%) 
After cutting raw 
meat or seafood, 
wash surfaces 
1 
(2.4%) 
2  
(4.8%) 
0 
(0%) 
0 
(0%) 
4  
(9.5%) 
35 
(83.3%) 
Thaw frozen food 
on counter and 
sink 
11 
(26.2%) 
7  
(16.7%) 
5 
(12.0%) 
3  
(7.1%) 
11 
(26.2%) 
5 
(12.0%) 
Use meat 
thermometer  
14 
(33.3%) 
5  
(12.0%) 
7 
(16.7%) 
8 
(19.0%) 
3  
(7.1%) 
5 
(12.0%) 
Cooking 
Behavior 
Question 
Yes 
n(%) 
No 
n(%) 
Vegetables and 
Fruits readily 
prepared in the 
refrigerator  
15 
(35.7)  
27  
(64.3) 
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Sub-Question Five 
What is the sample’s knowledge related to cooking?  
 Study participants were asked six questions on cooking knowledge and technique. 
Questions and the frequency of correct and incorrect answers are presented in Table 10. 
When discussing sautéing (n=34, 81%), simmering (n=34, 81%), and dicing (n=35, 
83.3%) techniques, over 80% of the student population could correctly answer the 
questions, however, when it came to blanching (n= 13, 31%), roasting (n=18, 42.6%), 
and mise en place (n=13, 31%), less than 45% could answer the questions correctly. 
 
Table 10: Cooking Knowledge of the Sample of the University of Maine Students 
(n=42). 
Cooking Knowledge Question Correct Incorrect 
n % n % 
Blanching fruit 
13 31.0 29 69.0 
Sautéing onion  34 81.0 8 19.0 
Dicing potatoes 35 83.3 7 16.7 
Simmering Water 34 81.0 8 19.0 
Roasting Sweet Potatoes 18 42.6 24 57.1 
Mise en place 13 31.0 29 69.0 
 
Sub Question Six 
What is the diet quality of the survey sample as measured by the HEI? 
All HEI scores and sub-scores are presented in Table 11.  
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Table 11: Total HEI Score and Sub-scores of the Sample of the University of Maine 
Students (n=42). 
HEI Component Mean SD Range Median 
HEI Total 55.4 13.1 21.1-
79.6 
53.6 
Total Fruits 2.0 2.2 0.0-5.0 0.7 
Total Vegetables 3.4 2.0 0.0-5.0 4.7 
Refined Grains 6.2 4.0 0.0-10.0 7.6 
Total Protein 3.9 1.6 0.0-5.0 5.0 
Total Dairy  5.0 4.0 0.0-10.0 5.3 
Saturated Fat 7.4 3.3 0.0-10.0 9.2 
Sodium 2.9 3.3 0.0-10.0 1.3 
Whole Grains 2.8 3.6 0.0-10.0 1.2 
Fatty Acids 6.9 3.9 0.0-10.0 9.9 
Added Sugar 8.1 2.5 0.0-10.0 2.5 
Whole Fruits 2.2 2.4 0.0-5.00 0.8 
Dark Green and Orange Vegetables and 
Legumes 
2.1 2.3 0.0-5.0 1.8 
Seafood and Plant Protein 2.5 2.3 0.0-5.0 2.8 
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 The total HEI score of sophomores, juniors, and seniors, was compared to 
determine if there were any significant differences in diet quality based on grade A 
statistically significant difference was found among the grade demographics when 
considering total HEI scores. Juniors had a significantly lower total HEI score (M=48.4, 
SE=3.33) when compared to sophomores (M=60.53, SE=2.71), t(29)=2.830, P=0.008. 
Sub-scores were compared to nationally collected averages and tested for 
significance using a one-tailed t-test. Whole fruit score (2.2) in study participants were 
found to be significantly lower than the average national score of 3.8. (M=2.17, SE=.366) 
t(41)=-4.47, P=0.000. Participants score on dark green and orange vegetables, and 
legumes (2.1) was significantly lower than the national average of 3.4. (M=2.14, 
SE= .35) t(41)=-3.612, P=0.001.  Both total protein (M=3.9, SE=.25) t(41)=-4.175 
P=.000 and seafood and plant protein (M=2.5, SE=.35) t(41)=-6.190, P=0.000), were 
statistically significantly lower than the national averages with scores of 3.9 and 2.5 
respectively. Fatty acids (M=6.94, SE=.60) t(41)=4.1, P=0.000, added sugars (M=8.1, 
SE=.39) t(41)=3.233, P=0.002, and saturated fat (M=7.36, SE=.51) t(41)=3.85, P=0.000 
scores were all found to be significantly above the national average. 
Sub-Question Seven 
What is the relationship between college students’ cooking behavior and diet quality? 
To test the relationship between these two variables, correlation tests were 
conducted on the data to determine the relationship between each variable and if there 
was any potential relationship to the total diet quality, as measured by the HEI score and 
sub-scores. For non-parametric data, represented by table 12, Kendall’s Tau calculations 
were utilized, and for parametric data, represented by table 13, Pearson’s correlation was 
conducted. For individual questions asked, the correlation coefficient is presented 
alongside its respective significance value. 
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Table 12: Relationship of Cooking Behaviors to Total HEI Score, Non-Parametric Data 
of a Sample of the University of Maine Students (n=42). 
Cooking Behavior P r 
Prepare meals from basic ingredients 0.043* 0.243 
Prepare meals using convenience items 0.398 0.100 
Reheat or use leftovers in another meal 0.606 -0.062 
Follow a written recipe 0.712 0.045 
Prepare foods using herbs and spices  0.006* 0.334 
 
Table 13: Relationship of Cooking Behaviors to Total HEI Score, Parametric Data of a 
Sample of the University of Maine Students (n=42). 
Cooking Behavior P r 
Wash hands before food preparation  0.188 0.207 
After cutting raw meat or seafood, wash surfaces 0.120 0.243 
Thaw frozen food on counter and sink 0.549 -0.095 
Use meat thermometer  0.009* 0.398 
How many days a week do you cook dinner 0.094 0.262 
How many days a week do you eat meals outside of the home 0.137 -0.234 
 
Finally, the relationship between the presence of fresh fruits and vegetables 
available in the refrigerator and the total score on the HEI was tested using an 
independent t-test. A significant positive relationship was found (M=8.64, SE=4.05) 
t(41)=2.13, P=0.039. 
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Sub-Question Eight 
What is the relationship between food security status and diet quality? 
 Independent t-tests were used to test the relationship between food security status 
and diet quality. In the first question, students were asked: “if in the past month was there 
any day where they went hungry because they did not have enough money for food”. 
There was no statistically significant relationship between this variable and the total HEI 
score (M=-1.41, SE=4.99) t (40)=-.283, P=0.779. In the second question students were 
asked, “In the last year, did you worry that your food would run out before you got 
money or food stamps to buy more?” with no statistically significant relationship found 
between this variable and the total HEI score (M=-2.38, SE=4.98) t(40)=-.478, P=0.635. 
In the third question, students were asked, “At any time in the past year did you face any 
challenges or barriers to obtaining nutritious food? (ex: distance, weather, time, money)”. 
Again there was no significant relationship between this variable and diet quality as 
measured by the total HEI score (M=-.914, SE=4.139) t(40)=-.221, P=0.826. 
 The HEI sub-scores of whole fruit, dark green and orange vegetables and 
legumes, total protein, seafood and plant protein, fatty acids, saturated fats, and added 
sugars were all found to be statistically significantly lower than the national averages 
(Table 2), and were compared to food security status in Table 14: 
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Table 14: HEI Sub-score Compared to Food Security Status Questions (n=42). 
Food Security Question HEI Sub-score P 
If in the past month, was there any 
day where they went hungry 
because they did not have enough 
money for food? 
Whole Fruit 0.566 
Dark Green/Orange Vegetables and 
Legumes 
 
0.345 
Total Protein 0.218 
Seafood and Plant Protein 0.303 
Fatty Acid 0.081 
Added Sugar 0.552 
Saturated Fat 0.667 
In the last year, did you worry that 
your food would run out before 
you got money or food stamps to 
buy more? 
Whole Fruit 0.172 
Dark Green/Orange Vegetables and 
Legumes 
 
0.031* 
Total Protein 0.218 
Seafood and Plant Protein 0.597 
Fatty Acid 0.516 
Added Sugar 0.547 
Saturated Fat 0.667 
At any time in the past year, did 
you face any challenges or 
barriers to obtaining nutritious 
food? (ex: distance, weather, time, 
money) 
Whole Fruit 0.742 
Dark Green/Orange Vegetables and 
Legumes 
 
0.991 
Total Protein 0.908 
Seafood and Plant Protein 0.510 
Fatty Acid 0.484 
Added Sugar 0.528 
Saturated Fat 0.697 
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Chapter 5 
 DISCUSSION 
Demographic Analysis 
 It has been documented in several studies that ethnicity has a strong correlation to 
the food security status of an individual.41-43 The state of Maine is in a unique situation 
due to the very low ethnic diversity, presented in the state census, with over 98% of the 
population identifying as Caucasian.71 In the University of Maine, 80.8% of the 
population identified as Caucasian, with another 8.9% choosing not to identify their 
ethnicity.72 The sample of students used in the research was that of a convenience sample, 
and because participants could not be selected from the larger population at large, it 
would mean that controlling for, and including multiple ethnicities would prove to be 
difficult. Age was a demographic that was collected for two reasons. First, to comply 
with the University of Maine IRB regulations, all participants needed to be at least 18 
years of age and second, to properly utilize the HEI national averages, all participants 
needed to fall into the correct age category that they were being compared against.  
Participants’ year of enrollment was collected as a demographic variable because first-
year students, at the University of Maine, are required to live on campus, must buy a 
meal plan, and have no cooking facilities.73 Year of enrollment was also important when 
assessing food security status. When college students make the transition to living off-
campus, for many after their first or second year of college, this newfound independence 
may precipitate issues of food insecurity as students adjust to managing money on their 
own for the first time in their lives.6 This could help to explain why there was a 
significant difference in dietary quality observed between sophomores and juniors. This 
difference may reflect that juniors no longer can depend on university housing meal plans 
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to meet nutritional needs, or that as stress and difficult classwork begin to mount, dietary 
quality is sacrificed for the sake of time or other concerns as reported in studies.33-37 
Survey Administration and Environment 
 The environment in which surveys are completed could influence given answers 
and responses in either a positive or negative direction.74 It has been documented in 
psychological studies that in certain locations, peer pressure, or environmental conditions 
can create a bias resulting in participants not responding honestly or completely.75 In our 
chosen method of survey, which was a convenience sampling method, the participants 
were asked to take the survey in the same location where they were recruited – the 
University’s student center. This spot was selected primarily because it is where many 
students from various points on campus travel to each lunch, but it was also selected due 
to the ability to survey multiple students at the same time. Students were not asked to go 
to this location directly, as they were already there for their own purposes. This meant 
there was no burden or inconvenience to the students being sampled. No time limit was 
imposed on students to finish the survey used in this study, and the completion time 
varied widely from student to student in the study sample. Given these factors, it would 
seem reasonable to assume students were relaxed and at ease when taking this survey and 
should not have experienced any pressures to finish or rush their answers. 
 While this student center is centrally located on campus and commonly 
frequented by students, it is not a quiet place where one could concentrate and think 
analytically. The survey participants were constantly exposed to the loud noises of the 
location, frequently with other students yelling, cheering, and eating, along with constant 
interruptions from people sitting around them or friends asking them what they were 
doing. The distractions in the environment may have caused answers to be less focused 
50 
 
than they could have been.74 Without scheduling and using an appointment based 
recruitment method, it would not be possible to gather participants in a quieter place that 
could allow for a quieter environment. 
Food Security Status 
 Food security status is one of the most important and well-researched factors that 
can impact the overall diet quality of an individual. In this study, no statistical correlation 
could be drawn between the total HEI score and any of the three validated food security 
questions that were asked on the study survey.44 When comparing food security status to 
the HEI sub-scores, the only statistically significant correlation was with the dark green 
and orange vegetables and legumes sub-group. When determining the food security status 
of an individual, the first and most important thing to do is identify all major potential 
physical and psychosocial barriers that might prevent access to healthy and nutritious 
food. Validated questions, like the ones utilized in our study, were meant to identify 
general barriers, like money, distance, and stress. However, there are instances of using 
specifically targeted questions for certain populations that may not resonate with others.44  
The terms “hunger” or “nutritious” may have different meanings when considered from 
the point of view of the study participant. More questions asked in various ways could 
have provided a stronger insight into the issue, or, validating new food insecurity 
screening questions specifically for a college student population, could lead to more 
dynamic results. For example, In the first food security question: “In the past month, was 
there any day when you or anyone went hungry because you did not have enough money 
for food?” and in the second question, “In the last year, did you worry that your food 
would run out before you got money or food stamps to buy more” both questions attempt 
to correlate the concern that food is too expensive and is a primary cause to the food 
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insecurity the individual may be facing. The limitation to these questions is the fact that 
they focus specifically on the aspect of money, and generalized hunger, which may not 
mean the same thing from one individual to another. In the specific case of college 
students, it is also unknown whether or not they are receiving any aid from parents or 
guardians. In a case where the student was receiving aid, money may not be a barrier at 
all, as they could request assistance or more money. In future studies, a critical 
component of understanding this population should also include screening the monetary 
independence of students.  
 A study conducted by Zein et al attempted to determine why college students may 
or may not be food insecure by analyzing several issues associated with food security.75 
Of the many different factors explored, money and budgeting were investigated in depth. 
The researchers found that over 26.6% of the population (n=899) relied on a monthly 
parental allowance for food purchasing entirely. A parental allowance was the second-
largest reported way to purchase food, with earned income being the first, at only 33.9%. 
It was also determined that college students, when facing food insecurity, did not rely on 
social programs like federal food assistance programs or food pantries due to reasons of 
stigma or inconvenience. Additionally, over 70 % of those in need chose not to access 
any help.75 Based on the findings of this study, the complexity of a college student’s 
lifestyle must be considered when considering the food security status of a student. 
 Though no correlation or relationship was found between food insecurity and the 
effect it might have on the overall diet quality, the percentages of students that identified 
with the asked questions were still unusually high. In the first two food insecurity 
questions, 21.4% of students answered ‘yes.’ In the third question, another 51.7% 
answered ‘yes.’ The national average for food insecurity as of 2017 was only 11.8%.47 
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Since the collected responses found a percentage much higher than the national average, 
these findings warrant more study into the population concerning their food security 
status. There does appear to be some concern regarding food insecurity, among the 
students at the University of Maine, even if there was no measurable impact on the 
overall diet quality, as measured by the HEI. By reforming the questions, and molding 
them specifically to this population, a future study may uncover more information about 
barriers and concerns about food insecurity. 
 When compared to the national average HEI score for the ages of 18-64, the study 
sample scored very low in the categories of whole fruit, total and plant and seafood 
proteins, and dark green and orange vegetables and legumes. They were found to be 
statistically significantly lower than should be expected. Unhealthy food is considered, in 
many cases, much less expensive than healthier food choices, particularly when 
compared to fruits and vegetables. However, this might be due to consumers’ 
inexperience in purchasing fruit and vegetables, particularly when considering purchasing 
products in and out of season. Additionally, many vegetables commonly consumed, like 
potatoes and corn, do not count in the vegetable category.  In the case where consumers 
only eat select fruits and vegetables, due to preferences or comfort level in preparing 
them, the fluctuating cost due to seasonal constraints and procurement may prevent them 
from consuming them at all. Storage for prolonged use of vegetables or fruits is a key 
skill necessary to increase fruit and vegetable consumption in the home; otherwise, fresh 
produce can spoil, leading to wasted money. 
 The sample of students scored higher than the national average in saturated fat 
and sodium, which are found in high quantities in processed and ready to eat meals. If the 
students are not consuming heavily processed foods or fresh and whole vegetables and 
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fruits, and protein, more investigation into the specific dietary patterns of the University 
of Maine students is necessary to understand what is being consumed in their diet.  
Cooking Attitudes, Behaviors, and Knowledge 
Cooking Attitudes 
 Attitudes towards cooking were generally positive in the sample. In the questions 
regarding the importance of cooking, the enjoyment of cooking, and the cost 
effectiveness of cooking, most responses fell into the positive spectrum of agreeing or 
strongly agreeing. However, when asked questions related to attitudes regarding trying 
new recipes and ease of preparing meals, answers were more polarized. While 76.2% of 
participants responded to the enjoyment of trying new recipes with agree or strongly 
agree, over 50% also agreed or strongly agreed with cooking being too much work. From 
the responses of the study population to these questions, it appears they recognize the 
importance and benefits of cooking but may lack confidence or willingness to execute 
these behaviors. Wilson et al found a similar trend in a cross-sectional study designed to 
determine the factors behind the attitudes and knowledge of college-aged students 
concerning cooking.36 In Wilson’s study, students generally accepted the benefits of 
cooking and its usefulness, but self-reported confidence and ability varied dramatically 
based on previous exposure and education. The study identified that students who did not 
either have a formal education in food science and nutrition and who did not live away 
from home had lower attitudes and beliefs about cooking than those who did.36 This data 
seems congruent with the data collected from this study conducted at the University of 
Maine and shows similarity in attitudes despite a geographic difference. 
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Cooking Behaviors 
 Behaviors, like attitudes, were generally positive from respondents. More than 
80% of subjects identified that they regularly follow recipes and prepare foods using 
various herbs and spices, but when asked how often meals were prepared from basic 
ingredients, the trend of the answers was not as positive. The ability to transform basic 
ingredients, like fruits, vegetables, and proteins like chicken and seafood, into a nutritious 
and wholesome meal, showed a correlation to the total HEI score of an individual. 
However, in the execution of these techniques, time and commitment are required, as 
well as general education in culinary technique and food safety. Fifty percent of 
respondents reported preparing meals from basic ingredients several times a week, but 
not every day, with the remaining 42.8% preparing meals from basic ingredients once a 
week or less. This could be due to time, or it could be due to a lack of ability to do so. 
Due to the sample size of the study, more data and questions regarding the use of time for 
cooking, and stress involving cooking, would be needed to understand this effect fully.  A 
prospect for future study would be to identify if the frequency of preparing meals from 
scratch impacts the total HEI score, and how much time is utilized to prepare each meal.  
 Preparing meals from convenience items and leftovers was another data point of 
interest. Over 54 % of students in the sample reported only doing this once a week or less 
Comparing this statistic to the average days a week that dinner is prepared, at 3.2 days a 
week, and eating outside of the home, at 2.4 days a week,  may illustrate that the study 
population does not regularly prepare their own meals from either basic ingredients, or 
convenience items or leftovers. It could be that the sample is living somewhere where 
meals might be provided, or, they may not identify what “eating at home” might imply. 
To more fully understand the implications of these statistics, more questions need to be 
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asked that ascertain more clearly the samples' eating habits about location, preparation, 
and whether or not they receive meals from someone else at home. 
 Two studies explored behaviors and tendency related to cooking, before a cooking 
class intervention, and found that when comparing the ability or willingness to prepare 
meals from basic ingredients, or even from convenience items, there was a positive 
association with proper cooking technique and ability and meal preparation to dietary 
quality.33,35 In the first study by McMullen et al, a campus-based program titled CHEF, 
which used a technique similar to the Cooking with Chef program developed by 
Condrasky31, was utilized to teach cooking skills by providing hands-on experience to a 
student population. Researchers sought to determine the effectiveness of cooking classes 
on cooking behavior and knowledge by measuring the pre-and-post-intervention 
frequency of cooking activities as well as familiarity with cooking techniques. Like in the 
results gathered from our study, researchers found that students did not regularly prepare 
their own meals from basic ingredients and lacked regular intake of fresh fruits and 
vegetables as a result. Students admitted relying on processed and ready prepared 
meals.35 Post-intervention results from the study conducted by McMullen et al showed a 
positive increase in frequency in cooking behavior and knowledge, along with an upsurge 
in self-reported fruit and vegetable intake.35 
 In a study by Sogari et al, similar results to ours were found relating to cooking 
behavior and attitudes.33 In the University of Maine student sample, participants regularly 
identified the importance of cooking but did not have a behavior that correlated to the 
knowledge of its importance. Sogari et al found that college students, while identifying 
the health benefits of cooking and showing a positive attitude about the practice, found it 
to be too time-consuming to do daily, and instead, chose other ways to use their time.10 
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The study at the University of Maine did not ask questions related to time and lifestyle 
factors that indirectly and directly impacted time available to cook; it might prove 
beneficial to ask these questions in the future, based on these results.33 
Cooking Knowledge 
 In our study, over 80% of the students could identify techniques like dicing and 
sautéing correctly. However, less than 50% of the respondents could define less 
commonly used techniques, like blanching and roasting correctly. Condrasky et al found 
similar results when using a pre-survey to assess the cooking skills of college students. 
Researchers then provided intervention in the form of cooking classes and re-surveyed 
students post-intervention, finding that cooking behaviors and knowledge significantly 
increased post-intervention.31 The final conclusions of this study showed the efficacy of 
cooking class interventions and how they can be utilized for different populations. In 
utilizing this study and applying it to the University of Maine students, prospective 
studies would need to identify the specific needs of the population and use these needs to 
build a cooking class curriculum around them. 
 Attitudes, behaviors, and knowledge related to cooking are interconnected. 
Attitudes can be acquired from a variety of places, and these can influence behaviors. 
Knowledge mediates confidence, which then feeds back into behaviors. Therefore, based 
on the results of this study and all studies that found similar pre-intervention statistics, 
increasing cooking knowledge could show an increase in behavior frequency, and 
ultimately, promote the overall increase of diet quality. It is then imperative to promote 
and encourage the growth of behaviors, attitudes, and knowledge in relation to cooking 
skills and ability. 
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Study Limitations 
 Limitations of this study included utilizing a convenience sample of students 
instead of a randomized sample.  This limitation was largely due to the difficulty in 
recruiting. As a result, our sample may not accurately represent the University of Maine 
population. Difficulties in recruiting also impacted the sample size of our study. A larger 
sample would have made for a stronger study. Race and ethnicity variables were not 
collected variables in our sample. As such, it may be difficult to generalize data to a 
larger, more diverse population.  A final limitation was how diet quality data was 
collected. One 24-hour snapshot may not accurately show a student’s diet quality, and 
future studies should consider longer periods when measuring diet quality. 
Conclusions and Recommendations for Future Research 
 A positive relationship between the behavior of preparing meals from basic 
ingredients and a higher total HEI score was established. Though there was no significant 
difference between the total HEI score in this study and the national HEI average, 
national HEI sub-scores were higher for several food groups that would be considered 
basic ingredients in recipes. Cooking knowledge on techniques specific to fruits and 
vegetables, like blanching, was low in our population.  
 Combining these facts with the studies that describe similar populations and pre-
intervention results with an increase in cooking behavior post-intervention, implementing 
an intervention like cooking classes would benefit the college students at the University 
of Maine. These classes could focus on teaching time-effective cooking techniques and 
recipes with the minimal time necessary, as this was an issue that presented itself as a 
barrier. Additionally, skills relating to preparing fresh fruits and vegetables and 
incorporating them in recipes would be beneficial in increasing the variety in the diet as 
well as the diet quality of our student population. These classes should specifically focus 
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on techniques that are relatable to college students, such as recipe modification 
techniques, cost-saving techniques, and how to shop in the season for fruits and 
vegetables.  
In general, making nutritious meals more approachable to students may encourage 
them to incorporate more fruits and vegetables into their diet. Additionally, these classes 
could focus on limited kitchens or small appliance short-cuts that this population is more 
likely to use to save time or for convenience. Finally, teaching students proper shopping 
techniques, using methods like grocery store tours or nutrition label reading education, 
could empower and embolden students to trying new things, and being more active in the 
kitchen and their dietary health. 
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APPENDIX A: IRB APPROVAL
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APPENDIX B: Cooking With Chef Survey (CWC) 
DIRECTIONS: This section is about the presence of fruits and vegetables in 
your house during the past week. Please circle YES or NO for EACH question.  
1. Did you have pure (100%) fruit juice in your home last week? Yes No 
2. Did you have fresh fruit in your home last week? Yes No 
3. Did you have raw or cooked vegetables in your home last week? Yes No 
4. Did you have salad in your home last week? Yes No 
5. In the last week, were fruit and vegetables on the kitchen counter 
or somewhere in the open? 
Yes No 
6. In the last week, was 100% fruit juice or cut up fresh fruit on the 
front shelf of the refrigerator as a snack? 
Yes No 
7. In the last week, were cut up fresh vegetables on the front shelf of 
the refrigerator as a snack? 
Yes No 
8. In the last week, were vegetables in the refrigerator prepared so 
they readily could be used in a meal? 
Yes No 
 
DIRECTIONS: For each item below, indicate the extent to which you agree or 
disagree with the statement about cooking.  
 
 
Strongly 
disagree 
Disagree 
Neither 
agree 
nor 
disagree 
Agree 
Strongly 
agree 
9. I do NOT like to 
cook because it 
takes too much time. 
□ □ □ □ □ 
10. Preparing meals at 
home would NOT 
improve the health 
of my diet.  
□ □ □ □ □ 
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11. Cooking meals is a 
good use of my 
time. 
□ □ □ □ □ 
12. I enjoy cooking.  □ □ □ □ □ 
13. It is important to 
know how to 
prepare food. 
□ □ □ □ □ 
14. Cooking is fun. □ □ □ □ □ 
15. I do NOT like to 
prepare meals at 
home because it 
costs too much 
money. 
□ □ □ □ □ 
16. It is NOT important 
that I know how to 
cook.  
□ □ □ □ □ 
17. Cooking is 
interesting. 
□ □ □ □ □ 
18. Meals made at home 
are affordable.  
□ □ □ □ □ 
19. It is important to eat 
the recommended 2 
cups of fruit each 
day. 
□ □ □ □ □ 
 
 
 
Strongly 
disagree 
Disagree 
Neither 
agree 
nor 
disagree 
Agree 
Strongly  
agree 
20. It is important to eat 
the recommended 2 
½ cups of 
vegetables each 
day. 
□ □ □ □ □ 
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21. It is easy to prepare 
meals. 
□ □ □ □ □ 
22. Cooking is 
frustrating. 
□ □ □ □ □ 
23. I like trying new 
recipes. 
□ □ □ □ □ 
24. It is too much work 
to cook. 
□ □ □ □ □ 
25. Making meals at 
home helps me to 
eat more 
healthfully. 
□ □ □ □ □ 
26. I find cooking 
tiring. 
□ □ □ □ □ 
 
DIRECTIONS: For the 3 items below, think about your usual cooking habits.  
Select ONE box for EACH question. 
 During the past month 
how often did you do 
the following? 
Not 
at 
all 
1 to 2 
times 
this 
month 
Once 
a 
week 
Several 
times 
each 
week 
About 
everyday 
27. Prepare meals from 
basic ingredients (such 
as whole fresh produce, 
raw chicken, etc). 
□ □ □ □ □ 
28. Prepare meals using 
convenience items 
(such as bagged salad, 
prepared mashed 
potatoes, pre-shredded 
carrots, deli rotisserie 
chicken). 
□ □ □ □ □ 
29. Reheat or use leftovers 
in another meal. 
□ □ □ □ □ 
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DIRECTIONS: For each item below, indicate the extent to which you feel 
confident about performing the particular activity. Select ONE box for EACH 
question. 
  
NOT at 
all 
confiden
t  
NOT 
very 
confiden
t  
Neither 
confident 
nor 
unconfide
nt 
Confiden
t 
Extremel
y 
confident 
30
. 
Eat fruits 
and 
vegetables at 
every meal, 
every day 
□ □ □ □ □ 
31
. 
Eat fruits or 
vegetables 
as a snack, 
even if 
everybody 
else were 
eating other 
snacks 
□ □ □ □ □ 
32
. 
Eat the 
recommende
d 9 half cup 
servings of 
fruits and 
vegetables 
each day 
□ □ □ □ □ 
33
. 
Cook from 
basic 
ingredients 
(ex: whole 
lettuce 
heads, fresh 
tomatoes, 
raw chicken) 
□ □ □ □ □ 
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34
. 
Follow a 
written 
recipe (ex: 
preparing 
fresh salsa 
from 
tomatoes, 
onion, 
garlic, 
jalapeno 
peppers) 
□ □ □ □ □ 
35
. 
Prepare 
dinner from 
items you 
currently 
have in your 
pantry and 
refrigerator 
□ □ □ □ □ 
36
. 
Use knife 
skills in the 
kitchen. 
□ □ □ □ □ 
37
. 
Plan 
nutritious 
meals. 
□ □ □ □ □ 
38
. 
Use basic 
cooking 
techniques. 
□ □ □ □ □ 
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DIRECTIONS: For each item below, indicate the extent to which you feel 
confident about performing the particular activity. Select ONE box for EACH 
question. 
  
NOT at 
all 
confiden
t 
NOT 
very 
confiden
t 
Neither 
confident 
nor 
unconfiden
t 
Confiden
t 
Extremel
y 
confident 
39
. 
Boiling 
□ □ □ □ □ 
40
. 
Simmering 
□ □ □ □ □ 
41
. 
Steaming 
□ □ □ □ □ 
42
. 
Deep frying 
□ □ □ □ □ 
43
. 
Sautéing 
□ □ □ □ □ 
44
. 
Stir-frying 
□ □ □ □ □ 
45
. 
Grilling 
□ □ □ □ □ 
46
. 
Poaching 
□ □ □ □ □ 
47
. 
Baking 
□ □ □ □ □ 
48
. 
Roasting 
□ □ □ □ □ 
49
. 
Stewing 
□ □ □ □ □ 
50
. 
Microwavin
g 
□ □ □ □ □ 
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51
. 
Reusing 
leftovers for 
another 
meal 
□ □ □ □ □ 
 
DIRECTIONS: For each item below, indicate the extent to which you currently 
feel confident about preparing the following foods. Select ONE box for EACH 
question. 
  
NOT at 
all 
confiden
t 
NOT 
very 
confiden
t 
Neither 
confident 
nor 
unconfiden
t 
Confiden
t 
Extremel
y 
confident 
52
. 
Fresh or 
frozen 
green 
vegetables 
(ex: 
broccoli, 
spinach) 
□ □ □ □ □ 
53
. 
Root 
vegetables 
(ex: 
potatoes, 
beets, 
sweet 
potatoes) 
□ □ □ □ □ 
54
. 
Fruit  
(ex: 
peaches, 
watermelon
) 
□ □ □ □ □ 
55
. 
Herbs and 
spices (ex: 
basil, 
thyme, 
□ □ □ □ □ 
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cayenne 
pepper) 
 
 
DIRECTIONS: For questions 56-61 below, indicate what you believe is the best 
answer by checking the box next to your response. Select ONE answer for 
EACH question.  
56. 
Cooking peaches briefly in boiling water then cooling in ice water to 
remove the skins is an example of: 
* Blanching 
* Poaching 
* Broiling 
* Don’t know 
57. If a recipe tells you to sauté an onion, you should cook it: 
* In a basket set above boiling water. 
* In a pan with a small amount of hot oil. 
* In a pan with a small amount of water. 
* Don’t know. 
58. A diced potato should be cut into : 
 
* Long, thin matchstick size pieces. 
* Very small and uneven pieces. 
* Cubes usually ¼ to ¾ inch in size. 
* Don’t know. 
59. Water is simmering when: 
* Steam begins to form. 
* Tiny bubbles collect on the bottom and sides of the pan. 
* Bubbles rise rapidly and break on the surface. 
* Don’t know. 
60. Sweet potatoes are roasting when they are:  
* Cooked by dry heat in a hot oven. 
* Cooked in a hot oven with liquid in the pan. 
* Cooked in a covered pan with a small amount of liquid. 
* Don’t know. 
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61. 
What is the term for preparing all ingredients, gathering equipment, and 
organizing your work area before beginning to cook? 
* Production stage 
* Blanching 
* Mise en place 
* Don’t know 
 
DIRECTIONS: For questions 62-63 use the following recipe to indicate what 
you believe is the best answer. Please select ONE answer by checking the box 
next to your response. 
Orange Smoothie 
1 cup fat free vanilla yogurt 
½ cup sweet potatoes, cooked, cooled and mashed 
1 cup orange juice 
½ tsp vanilla extract 
1 cup ice 
 
In a blender, crush ice. Add remaining ingredients and blend on high until smooth. 
Serve immediately. Yield: 2 smoothies. 
62. To accurately measure ¾ cup of orange juice for this recipe: 
* Set a liquid measuring cup on a level surface, bend down and pour in the 
juice to the desired level 
* Hold a dry measuring cup at eye level and pour in juice from another 
container to the desired level 
* Set a dry measuring cup on a level surface, bend down and pour the juice to 
the desired level  
* Don’t know 
63. Which is best for measuring the vanilla extract in this recipe? 
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*  
 
 
 
*  
 
 
*  
 
* Don’t know 
 
 
64-
71. 
Please select the THREE (3) most important sources of where you get 
ideas for family meals.  
* Family preferences 
* Cookbooks or magazines 
* Television cooking shows 
* Exercise clubs or YMCA 
* Chefs 
* Supermarkets 
* Friends or co-workers 
* Doctor, pediatrician, nurse, dietitian 
 
Background Information  
 
109. Please mark the age range that applies to you. 
* 18 – 19 years old 
* 20 – 24 years old 
* 25 – 29 years old 
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110. What is your gender? 
* Female 
* Male 
111. How do you describe yourself? 
* Black, not of Hispanic origin  
* White, not of Hispanic origin  
* Hispanic/Latino  
* Asian or Pacific Islander  
* American Indian/Alaskan Native  
* Mixed/Other  
112. What is the highest level of education you completed? 
* 1 semester 
* 2 semesters 
* 3 semesters 
* 4 semesters 
* 5 semesters 
* 6 semesters 
* 7 semesters 
* 8 semesters 
* 9 semesters 
* 10 or more semesters 
 
113. What is your present work/employment status? 
* Employed full time 
* Employed part time 
* Unemployed 
114. What is your present marital status? Optional item  
* Single, never been married 
* Married 
* Divorced or Separated 
* Widowed 
* Single, living with a partner 
115. How many children under the age of 18 live in your home? 
* 0 
* 1-2 
* 3-4 
* 5 or more 
116-
119. 
What are the ages of the children in your home (Check all that 
apply) 
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* Less than 1 year old 
* 1 - 6 years old 
* 7 - 12 years old 
* 13 - 18 years old 
120. How would you describe your current weight status? 
* Underweight 
* Normal weight 
* Overweight by 5-10 pounds 
* Overweight by 11-20 pounds 
* Overweight by more than 20 pounds 
121. What is the educational level of your parents? Optional  
* One parent college grad 
* Two parents college grad 
* One parent technical degree 
* Two parents technical degree 
* One parent some college 
* Two parents some college 
* Other___________________ 
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APPENDIX C: Combined Qualtrics Survey 
Q1: Please type the Username assigned to you from the ASA24® survey. (It was provided 
to you on the slip of paper when you started the survey) 
________________________________________________________________ 
 
Q2: This section is simple data collection on participant demographics. 
 
Q3: What is your age? 
________________________________________________________________ 
 
Q4: What is your gender? 
o Male  
o Female  
o I prefer not to answer.  
 
Q5: What is your current grade level?  
o Freshman  
o Sophomore  
o Junior  
o Senior  
o Graduate or Ph D. Student  
 
Q6: What is your major program of study? 
________________________________________________________________ 
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Q7: Are you currently employed / work full time while going to school? 
o Yes.  
o No.  
o I only work part-time.  
 
Q8: How would you consider your current weight status (in your opinion)? 
o Underweight  
o Normal Weight  
o Slightly overweight (1-5 lbs)  
o Moderately overweight (5-10 lbs)  
o Overweight by more than 10 lbs.  
o Not sure.  
 
Q9: Did you have pure (100%) fruit juice in your home last   week? 
o Yes  
o No  
 
Q10: Did you have fresh fruit in your home last week? 
o Yes  
o No  
 
Q11: Did you have raw or cooked vegetables in your home last week? 
o Yes  
o No  
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Q12: Did you have salad in your home last week? 
o Yes  
o No  
 
Q13: In the last week, were fruit and vegetables readily available? 
o Yes  
o No  
 
Q14: In the last week, was 100% fruit juice or cut up fresh fruit on the front shelf of the 
refrigerator as a snack? 
o Yes  
o No  
 
Q15: In the last week, were cut up fresh vegetables on the front shelf of the refrigerator as 
a snack? 
o Yes  
o No  
 
Q16: In the last week, were vegetables in the refrigerator prepared so they readily could 
be used in a meal? 
o Yes  
o No  
 
Q17: For each item below, indicate the extent to which you agree or disagree with the 
statement about cooking.  
 Please select one option. 
 
Strongly 
Disagree 
Disagree 
Neither 
Agree nor 
Disagree 
Agree 
Strongly 
Agree 
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I do NOT like to cook 
because it takes too much 
time.  
o  o  o  o  o  
Preparing meals at home 
would NOT improve the 
health of my diet.  
o  o  o  o  o  
Cooking meals is a good 
use of my time.  o  o  o  o  o  
I enjoy cooking.  o  o  o  o  o  
It is important to know 
how to prepare food.  o  o  o  o  o  
Cooking is fun.  o  o  o  o  o  
I do NOT like to prepare 
meals at home because it 
costs too much money.  
o  o  o  o  o  
It is NOT important that I 
know how to cook.  o  o  o  o  o  
Cooking is interesting.  o  o  o  o  o  
Meals made at home are 
affordable.  o  o  o  o  o  
It is important to eat the 
recommended 2 cups of 
fruit each day.  
o  o  o  o  o  
It is important to eat the 
recommended 2 ½ cups of 
vegetables each day.  
o  o  o  o  o  
It is easy to prepare meals.  o  o  o  o  o  
I like trying new recipes.  o  o  o  o  o  
Cooking is frustrating.  o  o  o  o  o  
83 
 
It is too much work to 
cook.  o  o  o  o  o  
Making meals at home 
helps me to eat more 
healthfully.  
o  o  o  o  o  
I find cooking tiring.  o  o  o  o  o  
 
Q18: For the 3 items below, think about your usual cooking habits.   Select ONE box 
for EACH question. 
 
During the past month how often did you do the 
following? 
 
Not 
at 
all 
1-2 
times a 
month 
Once 
a 
week 
Several 
times 
each week 
About 
everyday 
Prepare meals from basic 
ingredients (such as whole fresh 
produce, raw chicken, etc).  
o  o  o  o  o  
Prepare meals using convenience 
items (such as bagged salad, 
prepared mashed potatoes, pre-
shredded carrots, deli rotisserie 
chicken).  
o  o  o  o  o  
Reheat or use leftovers in another 
meal.  o  o  o  o  o  
 
 
 
 
 
 
 
Q19: For each item below, indicate the extent to which you feel confident about 
performing the particular activity. Select ONE box for EACH question. 
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NOT at 
all 
confident 
NOT very 
confident 
Neither 
confident nor 
unconfident 
Confident 
Extremely 
confident 
Eat fruits and 
vegetables at every 
meal, every day  
o  o  o  o  o  
Eat fruits or 
vegetables as a 
snack, even if 
everybody else 
were eating other 
snacks  
o  o  o  o  o  
Eat the 
recommended 9 
half cup servings of 
fruits and 
vegetables each day  
o  o  o  o  o  
Cook from basic 
ingredients (ex: 
whole lettuce 
heads, fresh 
tomatoes, raw 
chicken)  
o  o  o  o  o  
Follow a written 
recipe (ex: 
preparing fresh 
salsa from 
tomatoes, onion, 
garlic, jalapeno 
peppers)  
o  o  o  o  o  
Prepare dinner from 
items you currently 
have in your pantry 
and refrigerator  
o  o  o  o  o  
Use knife skills in 
the kitchen.  o  o  o  o  o  
Plan nutritious 
meals.  o  o  o  o  o  
Use basic cooking 
techniques.  o  o  o  o  o  
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Q20: For each item below, indicate the extent to which you feel confident about 
performing the particular activity. Select ONE box for EACH question. 
 Please select an option. 
 
NOT at all 
confident 
NOT very 
confident 
Neither 
confident 
nor 
unconfident 
Confident 
Extremely 
confident 
Boiling  o  o  o  o  o  
Simmering  o  o  o  o  o  
Steaming  o  o  o  o  o  
Deep Frying  o  o  o  o  o  
Sautéing  o  o  o  o  o  
Stir-frying  o  o  o  o  o  
Grilling  o  o  o  o  o  
Poaching  o  o  o  o  o  
Baking  o  o  o  o  o  
Roasting  o  o  o  o  o  
Stewing  o  o  o  o  o  
Microwaving  o  o  o  o  o  
Reusing 
leftovers for 
another meal  
o  o  o  o  o  
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Q21: For each item below, indicate the extent to which you currently feel confident 
about preparing the following foods. Select ONE box for EACH question. 
 Please select an option. 
 
NOT at all 
confident 
NOT very 
confident 
Neither 
confident 
nor 
unconfident 
Confident 
Extremely 
confident 
Fresh or 
frozen green 
vegetables 
(ex: broccoli, 
spinach)  
o  o  o  o  o  
Root 
vegetables 
(ex: potatoes, 
beets, sweet 
potatoes)  
o  o  o  o  o  
Fruit (ex: 
peaches, 
watermelon)  
o  o  o  o  o  
Herbs and 
spices (ex: 
basil, thyme, 
cayenne 
pepper)  
o  o  o  o  o  
 
 
For the next set of questions, indicate what you believe is the best answer by 
checking the box next to your response. Select ONE answer for EACH question. 
Q22: Cooking peaches briefly in boiling water then cooling in ice water to remove 
the skins is an example of: 
o Blanching.  
o Poaching.  
o Boiling.  
o Not sure.  
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Q23: If a recipe tells you to sauté an onion, you should cook it: 
o In a basket above boiling water.  
o In a pan with small amounts of oil.  
o In a pan with a small amount of water.  
o Not sure.  
 
Q24: A diced potato should be cut into: 
o Long, thin matchstick size pieces.  
o Very small and uneven pieces.  
o Cubes usually ¼ to ¾ inch in size.  
o Not sure.  
 
Q25: Water is simmering when: 
o Steam begins to form.  
o Tiny bubbles collect on the bottom and sides of the pan.  
o Bubbles rise rapidly and break on the surface.  
o Not sure.  
 
Q26: Sweet potatoes are roasting when they are:  
o Cooked by dry heat in a hot oven.  
o Cooked in a hot oven with liquid in the pan.  
o Cooked in a covered pan with a small amount of liquid.  
o Not sure.  
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Q27: What is the term for preparing all ingredients, gathering equipment, and 
organizing your work area before beginning to cook? 
o Production Stage.  
o Blanching.  
o Mise en place.  
o Not sure.  
 
Q28: Please select the THREE (3) most important sources of where you get ideas for 
family meals.  
▢ Family preferences.  
▢ Cookbooks or magazines.  
▢ Television / YouTube cooking shows.  
▢ Exercise Clubs / YMCA.  
▢ Chefs.  
▢ Supermarkets.  
▢ Friends or co-workers.  
▢ Health care professional (Doctor, Nurse, Registered Dietitian).  
▢ I do not get ideas for recipes.  
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Q29: Please mark the response that best describes how you usually do things. 
 Please select one option. 
 
I did 
not 
do 
this. 
One 
day 
this 
week. 
Two 
days 
this 
week. 
Three 
days 
this 
week. 
Four 
days 
this 
week. 
Five 
days 
this 
week. 
Six or 
more 
days 
this 
week. 
        
How many days a 
week do you cook 
dinner (your main 
meal) at home?  
o  o  o  o  o  o  o  
How many days a 
week do you eat 
meals prepared 
outside your home?  
o  o  o  o  o  o  o  
Over the last week, 
how many days did 
you eat red and 
orange vegetables?  
o  o  o  o  o  o  o  
Over the last week, 
how many days did 
you eat dark green 
vegetables?  
o  o  o  o  o  o  o  
Over the last week, 
how many days did 
you eat beans and 
peas?  
o  o  o  o  o  o  o  
Over the last week, 
how many days did 
you eat yogurt or 
drink smoothies 
with yogurt?  
o  o  o  o  o  o  o  
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Q30: Please mark the response that best describes how you usually do things.  
 Please select one option. 
 
I very 
rarely 
consume 
this. 
One 
time a 
day. 
Two 
times a 
day. 
Three 
times a 
day. 
Four 
times a 
day. 
Five or 
more 
times a 
day. 
How many times a 
day do you eat fruit?  o  o  o  o  o  o  
How many times a 
day do you eat 
vegetables?  
o  o  o  o  o  o  
How many times a 
day do you drink milk 
or soymilk?  
o  o  o  o  o  o  
How often do you 
drink regular sodas 
(not diet)?  
o  o  o  o  o  o  
How often do you 
drink fruit punch, fruit 
drinks, sweet tea or 
sports drinks?  
o  o  o  o  o  o  
How often do you 
drink energy drinks?  o  o  o  o  o  o  
How many times a 
day do you drink milk 
or soymilk?  
o  o  o  o  o  o  
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Q31: With regard to fruit... how many different fruits do you eat each day?  
o I only eat one type of fruit, usually.  
o Two types of fruit.  
o Three types of fruit.  
o Four or more types of fruit.  
 
Q32: With regard to vegetables... how many different vegetables do you eat each day? 
o I only eat one type of vegetable, usually.  
o Two types of vegetables.  
o Three types of vegetables.  
o Four or more types of vegetables.  
 
Q33: Please mark the response that best describes how you usually do things.  
 Please select one option. 
 
I did 
not do 
this. 
1 
day 
2 
days 
3 
days 
4 
days 
5 
days 
6 
days 
7 
days 
In the past week, how many 
days did you exercise for at 
least 30 minutes? (ex: 
jogging, swimming, biking)  
o  o  o  o  o  o  o  o  
In the past week, how many 
days did you do workouts to 
build and strengthen your 
muscles?  
o  o  o  o  o  o  o  o  
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Q34: Please mark the response that best describes how you usually do things.  
 Click to write Column 1 
 Never 
Rarely 
(20% of 
the 
time) 
Sometimes 
(40% of the 
time) 
Often 
(60% 
of the 
time) 
Usually 
(80% of 
the time) 
Always 
How often do you 
make small changes 
on purpose to be 
more active? (ex: 
walking to the store 
instead of driving, 
more exercise)  
o  o  o  o  o  o  
How often do you 
wash your hands with 
soap and running 
water before 
preparing food?  
o  o  o  o  o  o  
After cutting raw 
meat or seafood, how 
often do you wash all 
items and surfaces 
that came in contact 
with these foods?  
o  o  o  o  o  o  
How often do you 
thaw frozen food on 
the counter or in the 
sink?  
o  o  o  o  o  o  
How often do you use 
a meat thermometer 
to see if meat is 
cooked to a safe 
temperature?  
o  o  o  o  o  o  
 
Q35: Please mark the response that best represents your current living situation. 
 Please select one option. 
 Never 
Rarely 
(20% 
of the 
time) 
Sometimes 
(40% of 
the time) 
Often 
(60% 
of the 
time) 
Usually 
(80% of 
the 
time) 
Always 
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In the past month, how 
often did you eat less 
than you wanted so there 
was more food for your 
family or 
roommate/significant 
other?  
o  o  o  o  o  o  
In the past month, how 
often did you not have 
money or another way to 
get enough food for your 
family (such as SNAP, 
WIC, or food pantry)?  
o  o  o  o  o  o  
How often do you use a 
written weekly or 
monthly food plan?  
o  o  o  o  o  o  
How often do you budget 
enough money for food 
purchases?  
o  o  o  o  o  o  
How often do you 
compare food prices to 
save money?  
o  o  o  o  o  o  
How often do you use 
coupons for food 
purchases?  
o  o  o  o  o  o  
How often do you plan 
your meals before you 
shop for groceries?  
o  o  o  o  o  o  
How often do you look 
in the refrigerator or 
cupboard to see what you 
need before you go 
shopping?  
o  o  o  o  o  o  
How often to do you 
make a list before 
shopping?  
o  o  o  o  o  o  
How often do you check 
for sales on food before 
you go shopping?  
o  o  o  o  o  o  
How often do you check 
for sales and deals while 
shopping?  
o  o  o  o  o  o  
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Q36: In the past month, was there any day when you or anyone went hungry because you 
did not have enough money for food? 
o Yes  
o No  
 
Q37: In the last year, did you worry that your food would run out before you got money 
or food stamps to buy more? 
o Yes  
o No  
 
Q38: At any time in the past year did you face any challenges or barriers to obtaining 
nutritious food? (ex: distance, weather, time, money) 
o Yes  
o No  
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APPENDIX D: Student Recruitment Flyer 
 
 
 
Sophomore, Junior, and Senior level Students wanted for 
Research Study  on Cooking Skills and Dietary Intake 
Survey. 
DEPARTMENT OF FOOD SCIENCE AND HUMAN NUTRITION 
 
The University of Maine does not discriminate on the grounds of race, color, religion, sex, sexual orientation, including transgender status and gender 
expression, national origin, citizenship status, age, disability, genetic information, or veteran status in employment, education, and all other programs and 
activities. The following person has been designated to handle inquiries regarding nondiscrimination policies: Director, Office of Equal Opportunity, 101 
North Stevens Hall, 581.1226, equal.opportunity@maine.edu 
. 
 
 March 4th ,6th 8th ,11th ,13th ,15th 
11:00 am -3:00pm  
Hitchner Hall Room 123 (Mary Lynch Lab)  
You are invited to participate in a 
cooking skill, food security, and dietary 
recall survey! 
This data collection process will help to identify cooking skills and 
strengths of sophomore- and junior-level college students  
on campus and help to quantify the ability to acquire and prepare 
nutritious food. 
To be eligible for the study, you must be a sophomore- or junior-
level college student who is not an FSN major (Food Science and 
Human Nutrition) and does not live on campus in the dorms or with 
parents. You must also be age 18 or older to participate. 
You will be paid 10 dollars once you have submitted the surveys! 
Total time needed for survey completion is approximately one hour. 
Please schedule a time from the Qualtrics link provided or QR Code 
on the flyer with your first and last name, email, and phone number. 
Qualtrics QR:  
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APPENDIX E: Student Consent Form 
You are invited to participate in a research project being conducted by Angela Czup, a 
Graduate Student  in the Food Science and Human Nutrition Program (FSN) in the 
School of Food and Agriculture (SFA) at the University of Maine. Angela is sponsored 
by Dr. Mona Therrien, also of FSN in SFA. The purpose of the research is to assess your 
cooking skills and your dietary habits. You must be at least 18 years of age to participate, 
excluding freshmen living in the dorms or FSN students. 
What Will You Be Asked to Do? 
If you decide to participate, you will be asked to take two anonymous surveys. You will 
also be asked three questions regarding food security. Additionally, questions relating to 
your age, gender, grade, and major program of study will be asked at this time.  It should 
take you about an hour to complete all.   
Risks:    
Risks to participants are time spent and inconvenience of the process. 
Benefits:  
While this study will have no direct benefit to you, this research may help us learn more 
about college aged students’ ability to cook wholesome and complete meals and 
determine the general food intake practices associated with college-aged life. This can 
help us establish if there is a need to provide cooking classes for college-aged students.  
Compensation:   
You will receive 10 dollars for submission of these surveys. 
Confidentiality  
This study is anonymous.  Please do not type your name on the surveys.  You will be 
given a code to participate in both surveys. 
Voluntary 
Participation is voluntary. If you choose to participate in this study, you may stop at any 
time. You may skip questions if you so choose.    However, compensation will only be 
provided if you submit all surveys.  
Contact Information 
If you have any questions about this study, please contact me at (908-797-7712 or 
angela.czup@maine.edu).  You may also reach the faculty advisor on this study at (207-
581-3130 or mona.therrien@maine.edu).  If you have any questions about your rights as 
a research participant, please contact the Office of Research Compliance, University of 
Maine, 207/581-2657 (or e-mail umric@maine.edu). 
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APPENDIX F: Demographic Questions 
Age: ____________ 
 
Gender: Female ☐ 
   Male ☐ 
   Prefer not to answer ☐ 
 
Grade level: 
 
Academic Program of Study: 
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APPENDIX G: EFNEP Food and Physical Activity Questionnaire 
 
Expanded Food and Nutrition Education Program  
Food & Physical Activity 
Questionnaire  
Please mark the response that best describes how you usually do things.  
 How many days a week do you cook dinner (your main meal) at home? I rarely cook dinner 
at home  
 1 day a week  
 2 days a week  
 3 days a week  
 4 days a week  
 5 days a week  
 6 or 7 days a week  
  
 How many days a week do you eat meals prepared outside your home?  
 
Include fast food, restaurants, ready-to-eat food from grocery stores, and food from gas stations or corner stores.  
. I rarely eat meals prepared outside my home  
. 1 day a week  
. 2 days a week  
. 3 days a week  
. 4 days a week  
. 5 days a week  
. 6 or 7 days a week  
 
1. How many times a day do you eat fruit?  
 
Examples of fruits are apples, bananas, oranges, grapes, raisins, melon and berries. Include fresh, frozen, dried, or 
canned fruit. Do not include juice.  
. I rarely eat fruit  
. Less than 1 time a day (a couple times a week)  
. 1 time a day  
. 2 times a day  
. 3 times a day  
. 4 or more times a day  
 
1. How many times a day do you eat vegetables?  
 
Examples of vegetables are green salad, corn, green beans, carrots, potatoes, greens, and squash. Include fresh, 
canned and frozen vegetables. Do not count french fries, potato chips or rice.  
. I rarely eat vegetables  
. Less than 1 time a day (a couple times a week)  
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. 1 time a day  
. 2 times a day  
. 3 times a day  
. 4 or more times a day  
 
 How many different kinds of vegetables do you usually eat a day? I rarely eat vegetables  
 1 kind a day  
 2 kinds a day  
 3 kinds a day  
 4 or more kinds a day  
  
 Over the last week, how many days did you eat red and orange vegetables?  
 
Examples of red or orange vegetables are tomatoes, red peppers, carrots, sweet potatoes, winter squash, and 
pumpkin.  
. I did not eat red and orange vegetables  
. 1 day a week  
. 2 days a week  
. 3 days a week  
. 4 days a week  
. 5 days a week  
. 6 or 7 days a week 
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There is more on the next page  
EFNEP-32Q-JUN17-PP2  
1. Over the last week, how many days 
did you eat dark green vegetables?  
 
Examples of dark green vegetables are 
broccoli, spinach, dark green lettuce, turnip 
greens, or mustard greens.  
. I did not eat dark green vegetables  
. 1 day a week  
. 2 days a week  
. 3 days a week  
. 4 days a week  
. 5 days a week  
. 6 or 7 days a week  
 
1. Over the last week, how many days 
did you eat beans and peas?  
 
Examples of beans and peas include pinto 
beans, black beans, navy beans, chili beans, 
refried beans, pork and beans, bean soup, 
barbeque beans, chickpeas, split peas, and 
black eyed peas. Include beans from a can or 
cooked from dry.  
. I did not eat beans and peas  
. 1 day a week  
. 2 days a week  
. 3 days a week  
. 4 days a week  
. 5 days a week  
. 6 or 7 days a week  
 
1. How many times a day do you drink 
milk or soymilk?  
 
Do not count almond or coconut milk, or milk 
with cereal.  
. I do not drink milk  
. I rarely drink milk  
. 1 time a day  
. 2 times a day  
. 3 or more times a day  
 
. Over the last week, how many days did 
you eat yogurt or drink smoothies with 
yogurt? I did not eat yogurt  
. 1 day a week  
. 2 days a week  
. 3 days a week  
. 4 days a week  
. 5 days a week  
. 6 or 7 days a week  
.  
. Over the last week, how many days did 
you eat cereal with milk? I did not eat 
cereal with milk  
. 1 day a week  
. 2 days a week  
. 3 days a week  
. 4 days a week  
. 5 days a week  
. 6 or 7 days a week  
.  
. How often do you drink regular sodas (not 
diet)? Never  
. 1 − 3 times a week  
. 4 − 6 times a week  
. 1 time a day  
. 2 times a day  
. 3 times a day  
. 4 or more times a day  
.  
. How often do you drink fruit punch, fruit 
drinks, sweet tea or sports drinks? Never  
. 1 − 3 times a week  
. 4 − 6 times a week  
. 1 time a day  
. 2 times a day  
. 3 times a day  
. 4 or more times a day 
.  
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There is more on the next page  
 How often do you drink energy drinks? Never  
 1 − 3 times a week  
 4 − 6 times a week  
 1 time a day  
 2 times a day  
 3 times a day  
 4 or more times a day  
  
 In the past week, how many days did you exercise for at least 30 minutes?  
 
This includes things like jogging, playing soccer, and doing fitness or dance classes, or exercise videos. This 30 
minutes could be all at once or 10 minutes or more at a time. Do not count housework, taking care of your kids, or 
walking from place to place.  
. 0 days  
. 1 day  
. 2 days  
. 3 days  
. 4 days  
. 5 days  
. 6 days  
. 7 days  
 
1. In the past week, how many days did you do workouts to build and strengthen your 
muscles?  
 
This includes things like lifting weights and doing push-ups, sit-ups or planks.  
. 0 days  
. 1 day  
. 2 days  
. 3 days  
. 4 days  
. 5 days  
. 6 days  
. 7 days  
 
1. How often do you make small changes on purpose to be more active?  
 
This includes things like walking instead of driving, getting off the bus one stop early, doing a few minutes of 
exercise, or moving around instead of sitting while watching TV.  
. Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
102 
 
. Usually (about 80% of the time)  
. Always  
 
. How often do you wash your hands with soap and running water before preparing food? 
Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. After cutting raw meat or seafood, how often do you wash all items and surfaces that came 
in contact with these foods? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you thaw frozen food on the counter or in the sink? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you use a meat thermometer to see if meat is cooked to a safe temperature? 
Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always 
.  
EFNEP-32Q-JUN17-PP3  
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There is more on the next page  
. In the past month, how often did you eat less than you wanted so there was more food for 
your family? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. In the past month, how often did you not have money or another way to get enough food for 
your family (such as SNAP, WIC, or food pantry)? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you use a written weekly or monthly food plan? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you budget enough money for food purchases? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you compare food prices to save money? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you use coupons for food purchases? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
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.  
. How often do you plan your meals before you shop for groceries? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always  
.  
. How often do you look in the refrigerator or cupboard to see what you need before you go 
shopping? Never  
. Rarely (about 20% of the time)  
. Sometimes (about 40% of the time)  
. Often (about 60% of the time)  
. Usually (about 80% of the time)  
. Always 
.  
EFNEP-32Q-JUN17-PP4  
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. How often do you make a list before going shopping?Never 
. Rarely (about 20% of the time) 
. Sometimes (about 40% of the time) 
. Often (about 60% of the time) 
. Usually (about 80% of the time) 
. Always 
.  
. How often do you check for sales on foods before you shop?Never 
. Rarely (about 20% of the time) 
. Sometimes (about 40% of the time) 
. Often (about 60% of the time) 
. Usually (about 80% of the time) 
. Always 
.  
. How often do you check for food items on sale when you are at the store?Never 
. Rarely (about 20% of the time) 
. Sometimes (about 40% of the time) 
. Often (about 60% of the time) 
. Usually (about 80% of the time) 
. Always 
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